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-10

[

i

general terms

tribology

“ ”

friction; external friction

lubrication

wear ; attrition ( )

erosion; [ ] erosive wear

tribophysics
tribochemistry

( ) )
tribomechanics

metal tribology

ceramic tribology

.M plastic tribology
Vi biotribology
1999-05-19 1990-12-01
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31

microtribology
(IlN ) ’

nanotribology

o o

molecular tribology

systematic tribology

Y b

) o
tribology design

’ b

o

solid surfaces and their contact

nascent surface; virgin surface

b o
denuded surface

( N ) o

subsurface

b o

coefficient of mutual overlap
surface profile

b

surface topography; surface texture

o

(surface)roughness

primary texture

surface waviness

secondary texture

surface finish
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321

3.22

323

3.24

3.25

3.26

asperities
o

radius of curvature of asperity

o

reference surface

, ( ) o

reference line

L sampling length L

Y profile departure Y

o

m least squares mean line of the profile m

b o

centre arithmetical mean line of the profile

b *

line of profile peaks
line of profile valleys
Y, profile peak height Y,

o

Y. profile valley depth Y,

R, maximum peak to valley height R,

R, ten point height of irregularities R,

R, =

( Z;Ypi + Z;Yvi)

o=

] 3
) o
R, arithmetic mean deviation of the profile R,

w ) o

1 1
R, = ZJ Y (2)|dx

0
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3.27

3.28

3-29

3-30

331

3.32

3.33

3.34

3.35

3.36

3.37

3.38

3-39

3-40

341

3.42

R, root-mean-square deviation of the profile R,

L 09

1 n
Ra :7;‘Y1‘

Rq:[

7, profile bearing length 7,

*

o

1

L

JIYZ (x)dx

0

t, profile bearing length ratio ¢,
) (L)

(O]

curve of the profile bearing length ratio

o

o

C profile section level C

adsorption
physical adsorption
chemical adsorption
(
desorption

o

mechanical activation

Rehbinder effect

Kramer effect

Russell effect

surface film

oxide film

adsorbate film

b

Iy

_
L

]

o=

o

(Ry)
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3.43

3.44

3-45

3-46

347

3.48

3-49

3-61

pollutant film
monolayer
Beilby layer

(George Beilby) s

deformed layer

film strength

glaze
( )
glazing

area of contact

A, nominal area of contact A,;

o

Ar contour area of contact A[.

o

A, real area of contact A,
relative contact area
A,  Hertzian contact area A,
contact spot
b o
static contact
elastic contact
plastic contact

elastoplastic contact

contact angle

apparent area of contact

ol
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3.62 conformal surfaces
3.63 non-conformal surfaces;courolterformal surfaces
3.64 contact resistance O
3. 65 constrictionoresistance O
3. 66 film resistance O
( ) o
3. 67 contact pressure
3.68 contour pressure 0
3. 69 Hertzia; contact pressure
3.70 contact stress D
3.71 tractive stress D
3.72 residual stress 0
3.73 stress concent;ation 0
3.74 C J  stress concentration factor
3.75 tractive force D
3.76 nominal uni: load
3.77 real unit load O
3.78 surface temperature 0
3.79 flash temperatoure
,

3. 80 thermal conductivity
3. 81 deformed anisotraopy
3.82 gradient of mechanical property

( . )
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3.83

micro-section

taper section

b b o

metallurgical compatibility

optimum roughness

s o

o synthetical roughness ¢

(0'190'2) ’ [ O‘%+O‘§o
friction
rubbing pair
tribosurface
triboelement
Y ’
tribosystem tribological system
C ) surface of mutual rubbing(wear)

o

optimum rubbing pair

sliding
(G o
macroslip; overall relative slip
elastic compliance
microslip; () creep
a) )
b) ’ (V) (7”6()) ’

rolling

combined sliding and rolling
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13

14

.15

.16

7

.18

19

.20

.21

.22

.23

.24

.25

.26

21

.28

.29

.30

.31

.32

spin

reciprocating sliding

{retting
1 3
2 Afretting
{retting amplitude
fretting frequency
sliding velocity
rolling velocity
specific sliding
C ] creep ratio
sliding-rolling ratio
PV  ( ) PV factor
(Pa) (m/s)
PV ( ) PV limit
PV

: PV

sliding friction

rolling friction

combined sliding and rolling friction

spin friction

static friction

C ] limiting C(maximumJstatic {riction

dynamic friction

internal friction
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.33

.34

.35

- 36

.37

- 38

-39

.40

iy

42

43

44

45

.46

A7

.48

lubricated friction
fluid friction
boundary friction
mixed friction

( )

dry friction

unlubricated friction

Coulomb friction

friction force

static friction force

dynamic friction force

o

molecular component of friction force

mechanical component of friction force

1, (f)  coefficient of friction g, (f);
@)
(F) (N) )
r
e
s () static coefficient of friction g, (fo);

factor p., (fO)

o

s () rolling friction coefficient g, (f,)
> (fy) rolling friction factor g, (f:)
(M) (N) ,
M FR
HENTN

maximum (limitingJstatic {riction force

o

ﬂa(f)

dynamic friction factor p,

static friction

HMs s (f\)
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4.49

10

static friction coefficient of braking

o

(1) coefficient of adhesion(1)

(2) coefficient of adhesion(2);
s ( )

angle of friction

b b
Soax = tg¢
H (/JA H
f‘mnxi °
cone of friction
. o
friction drive
Amontons’ laws
1699
a) 3
b) )
F = fN
: F— 3
N— ;
S .
Coulomb'’s laws
1 1781 : P
2 _
Morin's laws
. 1833
antifriction ability
stiction

o

coefficient of traction

o
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- 60

.61

- 62

.63

- 64

- 65

- 66

- 67

- 68

- 69

.70

.71

12

.73

.74

e

- 76

7

a)
b)

frictional oscillation;

stick-slip

b

friction heat

o

friction thermal impulse
( N

friction sublimation
tribocracking

friction polymer
friction noise

b
tremor

frictional work

{rictional power

o

M frictional moment M ;friction torque

b

relaxation vibration

D,

M = fpAZR.

coefficient of friction moment stability

coefficient of friction moment oscillation

brake efficiency
loss of brake efficiency

braking ratio

brake capacity

o

o

o

11
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78

.79

10

-1

12

13

12

N Ay o

frictional compatibility

(friction)duty

wear and erosion

normal wear

mild wear

severe wear

)

destructive wear; catastrophic wear

9

dry wear

mechanical wear

mechano-chemical wear

’

oxidative wear

’ b}

corrosive wear; chemical wear

o

abrasive wear

) two body wear(abrasion]
) three body wear(abrasion]

o

fixed abrasive wear

b
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5.14

5.15

5.16

517

5.18

5.19

5.20

5. 21

5.22

5.23

5.24

5.25

5.26

5. 27

5.28

5.29

5.30

loose abrasive wear
b Y

o

abrasion-corrosion
b
abrasive particle

abrasivity

(zhan) adhesion

b

s

adhesive force

s

junction strength

adhesive wear

fatigue wear

rolling contact fatigue

’

rolling wear

sliding wear

diffusive wear

atomic wear

o

thermal wear

; hydrogen wear
b

9

peening wear ;

b

b

cold hardening wear

13
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5.31

5.32

5.33

5.34

5.35

5. 36

5.37

5.38

5.39

5.40

5.41

5.42

5.43

5.44

5.45

5.46
14

H

impact wear

fretting wear

fretting corrosion
b

fretting fatigue

fretting damage

brinelling

false brinelling

scratching

scoring

galling

’

scuffing

selzure

C J  plastic flow(deformation]

b

smearing

ploughing (AE :plowing)

micro-cutting
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5. 47

5.48

5.49

5.63

gouging

transfer ;pick-up

b

selective transfer

( _
(G
scabbing
built-up edge; knife knob
pitting

initial pitting
b
fluting
spalling

delamination

s

N. P. Suh 1973
welding ; cold weld
ele’ctrical pitting ;
thermal fatigue
fatigue crack
burning; heat spot

metallurgical burn

scalling

spark erosion

),
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5.64

5.65

5. 66

5. 67

16

craze cracking;checking

N

work hardening; cold hardening
( N )
(1) (1) run-in;break-in;wear-in
(2)3 (2) run in;break in;wear in

b

]

running-in ability

; deformability

embedability
( )

blistering
( )

o
; sweating
( )
solid impingement erosion;

particle erosion

liquid impingement erosion

carrier fluid

angle of attack
b
angle of incidence

*
impact angle

’

impact velocity

a) (absolute impact velocity) ——

b) (normal impact velocity) ——

o

solid particle erosion;

hard
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- 80

- 81

.82

- 83

-84

-85

- 86

- 87

- 88

-89

-90

291

92

erosion rate

b : ~ A} ~ o

erosion rate-time curve

b

erosion rate-time pattern

; ; .
instantaneous erosion rate

interval erosion rate

maximum erosion rate

b b

terminal erosion rate
’ . ( )
cumulative erosion

9

’ .
cumulative erosion rate; average erosion rate
’ ’

o

— cumulative erosion-time curve

o

mean depth of erosion

* b

brittle erosion behavior

b ’

90° s 20°~30°
ductile erosion behavior

b

17
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b o
s 20°~30° , 90° B
h.93 erosion-corrosion
b b o
h.94 impingement corrosion
b o
5.95 ( )3 cavitation
s ) 0
1 ’
5 o« » 3 “ ” (cavi-
tation damage) ”(cavitation erosion) ,
h.96 ; ; cavitation erosion
b o
h.97 vibratory cavitation
5.98 flow cavitation
b
’ o
h.99 NPSH net positive suction head NPSH

“ ”
b ’

NPSH = (P,/W) + (V*/2g) — (P,/W)

9 b o o

5.100 o cavitation number o

’

1 o
o = (P()_Pv>/EIOV6

VOA H
[ Z— o
(NPSH)
NPSH = (¢ + DVi/2¢g

: g °
18
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101

-102

-103

-104

-105

-106

-107

-108

-109

-110

117

<112

-113

<114

cavitation cloud

’ ( 1 mm) ’
incubation period
acceleration period; accumulation period
deceleration period; attenuation period
terminal period
b o b
( ) s
maximum rate period
s o ( )
catastrophic period
b b o
’ o b -
transition wear effects
wear extent;wear loss
wear rate
a) ;
b) ;
c) o
specific wear rate
(ND) (m) (mm?*/N +m),
relative wear
b o
relative wear rate
K, coefficient of wear K,
) (Pn) ( S
) ) )
VPH)
K, =
PS

19
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5.115

5.116

5.118

5.119

5.120

5.121

5.122

5.123

5.124

6-2

6-3

6-4

6-5

6- 6

20

abrasion index

o
(wear mechanism maps)

affected layer

o

wear scar

wear debris;debris

wear failure

lubrication

types of lubrication

)’ b b

fluid lubrication

gas lubrication

liquid lubrication

C aerodynamic lubrication

C aerostatic lubrication;

500 HB o
K wear factor K ; bearing specific wear rate
(h) (p) (s) s
h h
K=" _
ps put
v H
anti-seizure property; anti-weld characteristics
wear resistance
’ o
relative wear resistance
wear map
s ( N N N ),

(wear rate maps),

pressurized gas lubrication
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6.7

6- 8

6-9

6-10

6- 11

6- 12

6-13

6- 14

6-15

6-16

6. 17

6-18

6-19

6- 20

6- 21

c J hydrodynamic lubrication
b o
C 3 hydrostatic lubrication
b
C 3 hybrid lubrication
; elasto-hydrodynamic lubrication
; partial elasto-hydrodynamic lubrication
; micro-elasto-hydrodynamic lubrication

o

plasto-hydrodynamic lubrication

o

rheodynamic lubrication

( )
O magneto-hydrodynamic lubrication
boundary lubrication D
( )
boundary film O
Omixed lubrication; semi-liquid lubrication partial

liquid lubrication

o

ratio of film thickness

thin-film lubrication
. . .

o

extreme-pressure lubrication

21
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6. 22 phase-change lubrication
6. 23 methods of lubrication
c 3
6. 24 periodical lubrication
6. 25 continuous lubrication
6. 26 once-through lubrication
6. 27 circulating lubrication
( )

6. 28 force-feed lubrication ;pressure lubrication
6. 29 gravity-feed lubrication

( )
6- 30 hand-oil lubrication
6- 31 drop-feed lubrication
6. 32 oil-wick lubrication
6-33 oil-pad lubrication
6. 34 C 3 oil-bath lubrication; dip-feed lubrication

. !

6. 35 splash-feed lubrication
6- 36 oil-ring lubrication
6. 37 oil-tray lubrication
6- 38 oil-chain lubrication
6- 39 oil-fog lubrication ;mist lubrication
6. 40 oil-spray lubrication
6- 41 oil gas lubrication

b

22
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)

6. 42 hand grease lubrication

6. 43 greaser lu‘brication

6. 44 grease-gun lubrication

6. 45 centre-feed grease lubrication
6- 46 rheologoy

6. 47 la;dnarfknw

6. 48 C ) turbulent flow

’ ’

6-49 Newtonian fluid
6- 50 non-Newtonian fluid
6- 51 Stribeck curve
S v/ p ) 7 R
T T
a0 b paer, : >R,
uﬁm%: wewn | ok v
i |
/ | |
| |
]
|
|
|
ﬂ
»
h— s R.—
1
6. 52 - Navier-Stokes equations

o

6. 53 Reynolds equations

o
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6- 54

6- 55

6- 56

6. 57

6- 58

6- 59

Re Reynolds number Re

’ o

Re = poh
7
H H
v ’ ’ ’
h— 3
7 o
Fr Froude number Fr
.V
Fr = o
H VA 3
g ;
h—— o
load carrying capacity
¢ coefficient of load carrying capacity ¢
(=9
7WB
: W— ;
g ;
7 ;
V— ;
B— o
S Sommerfeld number S
_m(RY?
5= p( ¢ )
: 7]7 5
n (r/s) 5
R— H
C 3
w
) 2— ’P:ﬁ(D ;B ;W
A compressibility number A
~ 7VR
A= Pac‘z
: 7]7 5
Vv ;
R— ;

24
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P,— .
6- 60 o squeezing number o
_arm
P.h*
E/ — H
S ;
B—— ;
h—— ;
P, .
6- 61 H Hartman number H
O / 1
H = Bh( i) ’
: B—— H
h—— ;
o H
n— o
6. 62 K Kundsen number K
L
k=l
: LPA H
h—— o
6. 63 Sommerfeld transformation
cos¢ = 151_ sccoosio
€ H
P o
6. 64 Petroff equation
(TTeTpo) 1983 (F)
F— 219V BR
.
s ;
\4 ;
B—— 3
R ;
c o
6. 65 Martin equation
1916 s )
6. 66 Grubin equation

(I'py6un) 1949
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6- 67

6- 68

6- 69

6- 70

6- 71

6. 72

6-73

6. 74

6- 75

6. 76

6- 77

6. 78

6-79

6- 80

6. 81

6. 82

6- 83

6. 84

6- 85
26

o
- Dowson-Higginson equation

1959 60 , -

region map of lubrication
* b

o

geometric parameter

operating parameter

’ b

lubrication characteristics
( N N N
) o

lubrication film
oil film
gas film
squeeze oil film
b o
dynamic oil film
’ o
pressure wedge
wedge effect
thermal wedge
squeeze effect

9

boundary condition

N C (

oil-pressure distribution

oil film splitCrupture]

cavitation effect

( ) C radius clearance C
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6- 86

6- 87

6- 88

6- 89

6- 90

6- 91

6- 92

6- 93

6- 94

6- 95

6- 96

6- 97

6- 98

6- 99

6- 100

6- 101

6- 102

6- 103

e

S5

(R) () s, C=R—r,
¢ gap rate ¢

eccentricity e
attitude angle
(xsy )
load angle
(xsy )
relative eccentricity e
locus of journal center
minimum oil film thickness
critical oil film thickness
oil film dynamic characteristics
oil film stiffness

oil film damping

coefficients of oil film stiffness

b

coefficients of oil film damping

b

oil film instability

oil whirl
J half-frequency whirl
] )

critical speed

oil whip

27
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6. 104 Taylor vortices

6- 105 sp(;nge effect

6.106 oil pad c

6- 107 compen;ation effect

6- 108 ; oil starv;tion

6.109 channeling

6- 110 air hammer ’

7 lubricant properties

7-1 lubricity

7.2 oiliness O

7.3 friction modification ability

7.4 anti-wear ability O

7.5 extreme press;re function

7-6 ; lubricant c;mpatibility
) . ’

7.7 shear stability

7.8 wettability O

7.9 thermooxidation st;bility

7-10 oil compressibility

7- 11 oxidation of lubricati;lg oil

7.12 adhes’iveness of lubricati;lg oil

o

28
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1.27

7.28

7.29

7-30

100

detergency

N N

thermal conductivity of lubricating oil

o

hydroscopicity of lubricating oil

flash point

kindling temperature
s 5's
spontaneous ignition temperature
,
acid value;acid number

lg

ash content

Conradson carbon value

foaming

pour point

solidification point

drop point;dropping point

b

cloud point
pumping efficiency
180 C, 1

iodine number

b
aniline point
b

anti-emulsifying degree

o

45°

~

1 min,

29
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s 1) N (mm) Iy
7-31 viscosity
( ) ) s
( >\ b
7.32 absolute viscosity
7.33 7 dynamic viscosity 7
’ (T) ’
dv
7 =7/ P
H Vi ;
dVv
= ( Do
1 o
2 (S, Pa s (CGS) . (P) CP),
7.34 v kinematic viscosity v; static viscosity
) (p) s
,_ 1
0
SDhH m?/s; CcGs) (st)
(est),
7.35 conditional viscosity
7-36 Saybolt universal viscosity
60 mL (s),
7.37 Redwood viscosity
50 mL 1.5 mm, 10 mm ( ) (s),
7.38 Engler viscosity
200 mL 200 mL. 20 C
7-39 boundary viscosity
7. 40 ; relative viscosity
7.41 non-Newtonian viscosity
7.42 apparent viscosity

30
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7-43
7-44
7-45
7-46
747 —
-
T
m
Ci
7-48 —
7-49
/.
/S
a
7-50

grease apparent viscosity

* b

viscosity ratio

’ U.sz)/U]oo o
viscosity-temperature coefficient

0C 100C ) 50C

viscosity index

ASTM viscosity-temperature equation
(ASTM) ) 1)
log + log(v + 0. 6) = mlogT + C
s (cSt);

ASTM viscosity-temperature slope
(ASTM) — o
Barus equation; pressure-viscosity equation

7, = N.e”

a pressure-viscosity coefficient a

b o

7-51 P poise P

—_

2
7.52 St

2
7.53

g/cm ¢ s
1/100 (cP), g/cm ¢ s X102,
stoke St

cm?/s;
1/100 (cSt), mm?/s,

Bingham fluid ; plastic fluid

s

100 C

31
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.54

.95

- 56

.57

.58

.59

- 60

.61

- 62

.63

- 64

- 65

- 66

.67

- 68

- 69
32

pseudoplastic behaviour;

) syneresis (of a grease)

) consistency (of a grease)

o

thixotropy

o

elasticity

visco-elasticity

( ),

) penetration(of a grease)

b

(150+0.25 @)

0.1 mm

’

(5s)

CRV cone resistance value CRV

]

age-hardening of grease;

bleeding

o

non-Bingham behaviour

(25C)H

mechanical stability of a grease

shear thinning

shear thickening

; dilatant

; slumpability

feedability

o

s

hardening of grease
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8.2

8-3

8-4

8-5

8.6

8.7

8.8

8-9

sludge
lacquer
gum
, (G
carbon deposit
( )

cut
light fraction
250C
overbasing

’

cracking
compound,ing
blending
lubricating oil and grease
lubricant
liquid lubricant

’

gaseous lubricant
’
dry lubricant
boundary lubricant
petroleum lubricant
animal lubricant

vegetable lubricant

synthetic lubricant

33
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8-10

8- 11

8.12

8-13

8- 14

8.-15

8. 16

8- 17

8.-18

8-19

8- 20

8- 21
34

( ) .

sulphurized lubricant ;sulphurized oil

’ o N

chlorinated lubricant

o o

0 1000 C s 500 C

sulpho-chlorinated lubricant

o o N

extreme-pressure lubricant

o

°

drawing compound

’ A o

lubricant carrier

’ s o

base oil

additive

b b

detergent

dispersant

b ’ ’ A

ZB) (SH) o SH 0389—1992¢

oxidation and corrosion inhibitor

b b o

extreme-pressure and anti-wear additive
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b o

8. 22 oiliness additive
’ b o
8.23 friction improver
b o
B SH 0389,
8.24 antioxidant
8.25 ; metal deactivator
o SH 0389,
8. 26 viscosity index improver
b b b
8. 27 rust inhibitor
b b
8.28 condensation point depressant; [ ] pour point depressant
b o
8.29 anti-foam additive
. b
8.30 compound additive
’ ’ Ay Y hY AY
8.3 multipurpose additive
8.32 surfactant
8.33 inhibitor
8.34 thickener
b b b
b o
8- 35 filler
8. 36 lubricating oil

( Do
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8. 37 mineral oil; petroleum oil
8. 38 straight mineral oil
8. 39 run in oil
8.40 ; slushing oil
8. 41 multipurpose oil
8. 42 synthetic oil
8.43 ; compounded oil
8. 44 ; detergent oil
8. 45 neat oil
8. 46 neutral oil
8. 47 blown oil
8.48 multigrade oil
( . )
8.49 vacuum residue
8. 50 bright stock
8. 51 distillate oil
8. 52 bone oil
8.53 castor oil
8. 54 mechanical oil; total loss systems oil

36
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8- 55

8. 56

8. 57

8. 58

8- 59

8. 60

8. 61

8. 62

8. 63

8. 64

8. 65

8. 66

8- 67

8. 68

8- 69

GB 443—1989¢L.-AN Do
(D) ;

axle oil

23 44 s
food mechanic oil
air compressor oil
b
refrigerator oil

’

; pumping fluid

.

diffuser casing pump oil
booster pump oil

b o

bearing oil

instrument oil

guide way oil

engine oil

i GB/T 7631.3—1995¢ Do
gasoline engine oil
L-ESF,L-SG,L-SF .
(SAE)
diesel engine oil
L-ECA,L-ECC  L-ECD,L-CE,L-CF )

railroad engine oil

b

vehicle gear oil

o

L-ESB,L-ESC,L-ESD,L-ESE,

o

37
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8.70

8. 71

8. 72

8. 73

8.74

8. 75

8. 76

8. 77

8. 78

8-79

8- 80

8- 81

8. 82

8. 83

8- 84

8- 85

38

GL 1~5 ’
industry gear oil

’ ’ s N

L J hydraulic oil (fluid]

A b

; brake oil

.
hydrodynamic transmission oil
o
; 3 turbine oil
b o

industry white oil

N o N

) (saturated) cylinder stock;

~ A ~

superheated cylinder stock

damping oil
b o
xerox oil

b o

recorder oil

’ ’

precision instrument oil
b

sulphrized cutting oil

b b b

slushing cutting oil

b b b
synthesis cutting fluid

b b

rolling oil

’ A A

steam engine oil

o
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8- 86

8. 87

8- 88

8- 89

8-90

8- 91

8. 92

8-93

8-94

8- 95

8- 96

8. 97

8- 98

8-99

8- 100

8- 101

8. 102

8-103

emulsifiable oil; soluble oil

grease
soap grease
( ) o

non-soap grease

o

rheopectic grease

organic grease

inorganic grease

calcium base grease; soft grease

9 o
sodium-soap grease

b o

lithium base grease

calcium-sodium base grease; ; bearing grease

’ o A

aluminium base grease

barium-base grease

synthesis grease

hydrocarbon grease

bentonite base grease

molybdenum disulphide lithium grease

’

graphited-calcium grease

39
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8- 104

8- 105

8- 106

8. 107

8. 108

8. 109

8- 110

8. 112

8- 113

8-114

8- 115

8- 116

8. 117

8- 118

8-119

8. 120

8- 121

8. 122

40

pigmental grease
silicagel grease
polymer base grease
( . . )
degras
hair grease
yarn grease
fibre grease
low-temperature grease
—40C
chemical-resisting grease
b b ’

optical instrument grease

b

ball bearing grease

spring grease
calender grease;roller mill grease
multipurpose grease
—30C~170C
petrolatum
block grease

soap

rheopectic material

emulsion
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8. 123

8- 124

9.2

9.3

9.4

9.5

9.6

9.7

9.8

9.9

9.10

9-1

9.12

9.13

9.14

cutting fluid

N

coolant

solid lubrication

solid lubrication

N ’

solid lubricants
’

dry film lubrication

wax pencil lubrication;

A

gas-entrained lubrication

dusting bath lubrication

lined lubrication

insert lubrication;

transfer film lubrication;

one-shot lubrication;

bonded film

chalk lubrication

b

o

embed lubrication

o

lubrication of self-sacrifice

lifetime lubrication

o

( MOSZ\ ) s
dry films
dichalcogenides
N (VIA) . N N
’ MOSZ‘WSZ\WSeZ\NbSeg °

MoS, molybdenum disulfide MoS,

b b

41
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9.15

9.-16

9.17

9-18

9-19

9.20

9. 21

9.22

9.23

9.24

9.25

9.26

9.27

9.28

42

N N N o 350C,
WS, tungsten disulfide WS,

b ’ b ’

440 C,
graphite
s s o 500 C.,
graphite fluoride
s : (CF)., s
CaF, calcium fluoride CaF,
, 800 C , o
BaF, barium fluoride BaF,
BN  boron nitride BN
PbO lead monoxide PbO
, 600 C . s
soft metal films
s o (Pb), {In). (Ga),
(Sn). Zn). (Ag). ([Ba) (Auw)
tale
ngsh()l()(()H)g [} ] ’ ’ ’ )
mica
phthalocyanine

PTFE polyterafluoroethylene PTFE

s s (0.05~0.10), —230C~260C
PA nylon PA; PA polyamides PA
(0.15~0. 35) s
° MOS_]aPTFE ° 69 669 6109 1010

metal-matrix self-lubrication composite

o N N
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9.29

9-30

9.31

9.32

9.33

9.34

9.35

9.36

9.37

9.38

9.39

9.40

9.-41

9.42

10

10.1

10.2

ceramic-matrix self-lubrication composite

o

C ] polymer-matrix self-lubrication composite
b A A b b
filler of self-lubrication composite; reinforcing

agent of self-lubrication composite

’ Y o
dry powders
paste
solid lubricant dispersions; solid lubricant suspension
Y o b
. (dispersing agents),

feed property

antiseizing compound
o A b o

press-fitting lubricants

o o

substrate

film adhesive strength
c ) o

flocculation

(deflocculation) ,

synergism

antagonism

tribology materials

’ N ’ ’ N N

°

tribology materials

b 9 A b o

friction materials; friction drag materials

b *

43
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10. 3 2 asbestos friction material
10. 4 sintered, friction material’
10. 5 semimetal friction material ’
10. 6 ‘ paper fricti‘on materia‘l
10. 7 ‘ full m;tal friction ma,terial
10. 8 carbon frictiono material
10. 9 woven fricti:)n material
10. 10 molded friction material \
10- 11 friction addi‘tive D
10.12 antifriction materials
, ( .
10-13 « ) O (antifriction)bearing materials
( ) o ‘
10.14 <« ) (antifriction) bearing alloys
10. 15 composite bearing materials ’
a) ( ) o
b) , ,
10.16 dupleox alloys
10. 17 ; ’Babbitt metal
10.18 . white metal
10.- 19 bearing bronzes ,

44
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10. 20

10. 21

10. 22

10. 23

10. 24

10- 25

10. 26

10. 27

10.28

10-29

10- 30

10. 31

10. 32

10. 33

10. 34

10. 35

a)
b)

a)
b)

tin bronze

b

copper-lead bearing alloy; leaded bronze
9.0~33.0% 11. 0% )

phosphor bronze

silicon bronze
(<3.50%) . .

aluminium bronze

berillium bronze

o o

manganese bronze
4.5 % ~5.5 % ’ ’
bearing aluminium-base alloy
o b ’
b o
aluminium-tin alloy

’

; 9%
; 17%.
high-tin aluminium alloy
17% 1% o

aluminium-silicon alloy

b

11% 91% ’ H

4% 1% .
aluminium-lead alloy
) 10% o
zinc-base alloy
. 8% ~30%

’

self-lubricating material

antifriction plastic

antifriction cast iron
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10. 36 layer-lattice material
10. 37 wear resistant materials
10. 38 wear-resistant steels
10. 39 high manganese steels
11%~14% s o
10. 40 wear-resistant cast irons
10. 41 white cast irons
10. 42 RE containing magnesium nodular iron
10. 43 chilled cast irons
10. 44 Ni-hard cast irons
10. 45 high chromium cast irons
12% s , ,
o ( ) ( Nl 9MO ) V ) 9
10. 46 low chromium cast irons
, 5% o
10. 47 high phosphorus cast iron
0. 3%’\’0 8% ’ ’
5% ) .
10. 48 stellite alloy

46
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10- 49

10

10

10

10

10

10

10

10.

10

10

10

o A

25 Haynes 25

, (<<0.1%),

o

Tribaloy alloy

~

hard alloy
( N .

steel bond hard alloy

~ N

cermet

carbon-graphite

o b

fine ceramics

’ o

Si;N,  silicon nitride Si;N,
b

s ~ N

anti-wear treatments

surface modification;

N ’

) chemico-thermal treatment

N

’ A A

metallic cementation

surface strengthen

N

~

(14%~16%),

(Laves )

(0.2~0.35),

47
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10. 61 ; sulphurizing
10. 62 phosphating
10. 63 ; nitriding
(
10. 64 carburizing
10. 65 boriding
10. 66 carbo-nitriding
10. 67 ; cyaniding
10. 68 ; sulfocarbonitriding
10. 69 ; ionitriding
10.70 plating-cementing treatment
10. 71 surfacing (welding) ;hardfacing
( . . )
10. 72 gas flame hardfacing
10. 73 arc hardfacing
10. 74 plasma spraying welding
10. 75 metal spraying

48
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10. 76

10. 77

10.78

10.79

10- 80

10. 81

10. 82

10. 83

10. 84

10. 85

10 86

10. 87

10. 88

( . )

b
thermal spraying

( N

arc spraying

flame spraying

plasma spraying

, QN

detonation spraying

o N N (

vacuum fusing coating

b

hardface materials

N N N

self-fluxing alloy
D , .

Ni-Cr-B-Si(Ni ) ,Fe-Cr-B-Si(Fe

self-bonding materials

9

laser surface treatment

5 °

electroplating

chromium plating

hard plating

o

),Co-Cr-W-B-Si(Co

)

, Ni Al

49
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Al o

10 pm~300 pm,

10. 89 loose chromium plating ; network chromium plating
10.90 ¢ O brush plating
) ) ( )
10. 91 chemical plating; electroless plating
10. 92 composite plating; dispersing plating
 ALO,.SiC ), . .MosS,
10. 93 electrostatic spraying
10. 94 vapor deposition
o (CVD) (PVD) o
10. 95 CVD chemical vapor deposition CVD
10. 96 PVD physical vapor deposition PVD
10. 97 C ) vacuum vapor plating ;vacuum deposition
10. 98 ion spattering
0.1 Pa~1.0 Pa s s s
10. 99 ion plating
0.1 Pa~1.0 Pa , ,
10- 100 ion implantation
10- 101 electrophoresis
( ) ) .
10. 102 C wear-resistant coating



GB/T 17754—1999

10. 103

10-104

10105

10- 106

10. 107

1

111

1.2

1.3

1.4

1.5

11.6

.7

11.8

11-9

11.10

conversion coating

electrodeposit

electrophoretic coating

o

antifriction deposit

spattering film

tribology tests

tribometer

friction measuring techniques

o

friction tester

constant speed friction tester

inertia type friction tester
b

o

static friction apparatus

o

— stick slip tester

wear measuring techniques

o

two-ball wear tester

four-ball tester

b

b
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11-11

11.12

11.13

’

8
o

Y

rolling four ball tester

b

oscillating pin on {flat tester

b

!
D:::

4

reciprocating ball on flat tester

5

reciprocating flat on flat tester
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11.16

1.7

$

pin on disk machine

ball on disk machine

pin and ring tester

, o 9,
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11.18 — flat rings tester

’

N\
N\

10

11.19 crossed cylinders tester

11
11.20

ball on cylinder device

’

0 )

12
11. 21 rolling contact disk apparatus

13,

54

11,

10,

12,
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1. 22

11.23

11.24

11.25

11.26

11.27

13
— ring-block wear testing machine

b

Amsler machine

Timken machine

Falex friction and wear test machine

SRV SRV friction-wear tester

contact-fatigue tester

14,

ol

ol
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s o

11. 28 QD) rubber wheel abrasion test apparatus
11.29 impact abrasion test apparatus

( )
11. 30 — block-track abrasion test apparatus;

plane abrasion tester

’ ]
11. 31 rotational abrasion tester; tank type abrasion

tester

15
11. 32 distributed impact test
b o
11.33 repetitive impact erosion test
b Ay ’
11. 34 drop size
b b b b
11. 35 collection efficiency
b b
1 “ ” . ) ’
2 s (collision efficiency) ; (capture effi-
ciency) ; (catchment efficiency) ; (impaction efficiency) , “ 7
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1.

1.

1.

1.

1.

1.

1.

1.

1.

1.

36

37

38

39

40

Y

42

43

44

45

a)
b)

c)
d)
e)

a)
b)

s o

particle concentration

b o

(rain density) ——

(solids loading ratio) s

(volume concentration) ——

(quality) —— - )
(mass concentration) , o
mass concentration

’

( ), (

° ’ o

rationalized erosion rate

s )
liquid jet
) (
(continuous jet) —— ;
(slug or segment jet) —— ,
s o
; cavitation erosion test

b
ultrasonic cavitation test device
b b

“ ”
s ’ o

vibratory cavitation test device

’

] 10 kHZ’\’SO kI‘IZD

a) ;
b) ’ o b

pulsed cavitation test

’ ’

magnetostrictive cavitation test device

o

cavitation tunnel

o b

20 kHz
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1.

1.

1.

1.

1.

1.

1.

1.

1.

1.

1.

1.

1.

46

47

48

49

50

51

52

53

54

55

56

57

58

cavitating disk device
o b b
ferrography

b b

ferrograph

’ AY A o

analytical ferrograph

direct reading ferrograph
b
b o
on-line ferrograph
b o
pneumatic ferrograph
’ ’

b ’

magnetic plug

’ ’ o

surface roughness measure and record instrument;

face profilograph

SZ

b o

repeatability

’ ’

reproducibility

(X)

S

b b

variance S?

b o

standard deviation S

o

),

sur-



GB/T 17754—1999

1.

1.

1.

1.

1.

1.

1.

1.

1.

1.

1.

1.

1.

1.

1.

59

60

61

62

63

64

65

67

68

69

70

71

/2

/3

V' coefficient of variation V'

hardness

o

HB Brinell hardness HB

’

HV Vickers hardness HV

136°

’ (mm)q

HR Rockwell hardness HR

:HRA ,HRB,HRC., HRA  HRC

1. 588 mm

HS Shore hardness HS

() h

HK Knoop hardness HK

’
172°30",

s

Mohs hardness

;© By o

microhardness

s

apparent hardness

hardometer

o

microhardometer

rheometer

viscosimeter
.

penetrometer

130°

b

120°

(h())

»HRB
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1) Peterson,M. B. and Winer,W. O. (Ed. ),Organization for Economic Co-operation and Development
(OECD),Glossary of Terms and Definitions in the Field of Tribology, Wear Control Handbook,
New York.1980.1143-1303

2) 1SO 4378—1983,Plain bearings—Terms,definitions and classification,Part 1:Design,bearing mate-
rials and their properties,Part 2:Friction and Wear,Part 3:Lubrication

3 . ( . . ) ( ). ,1979, 1  ,1980, 1.2.3

4) . . . . ,
1984. 267-290

5) American Society for Testing and Materials (ASTM),1994 Annual Book of ASTM Standards, Vol.
03. 02, G40-94: Standard Terminology Relation to Wear and Erosion. Printed in Easton, MD,
U.S. A.160-166
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66

(D

- 3.51
- 3.68

-+ 10.10

+ 6.19
- 9.39
< 3.47

© 2.2
- 10.2
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© 4.54

c 4.1
- 8.23
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+ 4.65

4.2
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- 11.8
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+ 2.14
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«» 10. 37
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- 10.102
- 5.118
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- 4.32
+ 8.65
- 9.27
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