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Abstract

The spherical sample can be easily controlled in contacting state during tribological
testing in laboratory, but it is difficult to make. So, there is not enough variety of spheres to
chose and only few kinds of spheres are used in tribological testing for a long time. This
problem exists for many years and is not solved so far. In addition, the research before on
contacting surfaces neglects the contribution of changes in size, deformation, friction and
wear of single micro-spherical model, which restricts the research on tribological contacting
model. _

In this paper the key technology of "sway and revolving method" —a new method used
to grind high-quality sphere~ is studied. Besides, the grinding equipment for the pin with a
spherical head is developed and the technique of making the pin with a spherical head is
discussed. Many kinds of pin-samples of different materials with different radiuses are made
by the equipment, and the relations between the radiuses of the sphere, the load, the
contacting stress, and the friction coefficient are investigated and the contacting mechanism
of tribological micro-spherical model is researched with the pin-samples of spherical head.

Main innovations and results are described as below.

1. A new working method for pin with a spherical head~ "sway and revolving method" to
grind high-quality sphere-- is development, and two important conditions which are
necessary to form sphere are found.

1. A new kind of equipment to make the pin with a spherical head is built and patented
in China (patent No: 200320116160.X). Many kinds of materials can be made into pins of
which Ra=90~250nm by the equipment.

IH. A new measuring tool is made that can be used in measuring radius of a spherical
head.

IV. The relationship between radius of the sphere, contacting stress, and friction '
coefficient is investigated and the contacting mechanism of tribological micro-spherical
maodel is studied. Some conclusions are obtained:

(1) If a sphere contacts with a plane, there is a fitted formula of contacting area Sy with
radius of the sphere R and load W shown as below when elastic deformation and plastic
deformation exist at the same time:

§a‘ =0.181 Rmssws.«&z

{2) When the pin with a spherical head made of UHMWPE contacts and slides on the
disk made of steel, the friction coefficient increases as the radius of the sphere or the
contacting stress goes up, and the friction coefficient decreases as the load goes down. When
the contacting stress is more than the o of the material, the friction coefficient tends to

become a constant.
(3) The relation of the friction coefficient fand the average contacting stress py is shown

below
[ =17.445p73" +0.14

which looks like another formula which derives from classic “tribological two items

i
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formula":
f=a-p'+8
J-- friction coefficient;
Dr—real contacting stress;
o --a parameter relates to the property of molecules of the surface;
B_a parameter relates to the property of mechanisms of the surface).

The identity of the two formulas shows that the testing results and conclusions are right
and the result is a contribution to "tribological two items formula"

Key words: tribology; micro-convex body; sphere; pin sample; grinding equipment; friction
coefficient; contacting stress
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HR BT ST 1% 1R 2L 0 ) S M 26

5.2 UHMWPE BRTH# &5 & A%

UHMWPE # BHER A TR ¥ M RHB R A 282 A, 2 B AR R 5T A .
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B, KRN 45 5, /////%%mﬁa
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PUSEREF IR b

EHE REHENTRRP SRR

FIERBTER Sy FTARMBT SN ILC, B4 1045, WA 2.5 £, JE/8 ImageAnalysis
HHNBGRARSRERTH ARG R ERNES (LR 5.5, FURERNR
RS EHE.

TR PR Bh A A A S, VRN B R

RERENERLAERE, KREENIERE
AL R RHR RIS T R 8 “SST-ST
THNSRE RS BT,
RIGHT UHMWPE BRET B AR AT, 8—4
RAEMIRT LR 2505 RS, RS, R10, XH—
B FERTINRTEAT 2 B4 20N 32N, 58N, B
THEIRBEMIRE RS Bh R6. RI0. RIS,

R20, X8 4 A BT I B9 49113 20N,
SON. 100N,

5.2, 2 EGR

S, BTHRHNERYR o BREARS,WES. 1. RE.2HF.

F#5 1 B BRI Hertz 152 o (mn)y REEB oy (mm).
Hertz BEBIBEH S (mm®) EEEE S, (mmd)

Bs s MEERRERTH

20 32 b&
R b B 10 b 8 16 5 8 10
0.592 0692  0.746  0.692  0.809 0.872 0.844 0,987 1063
a; 0.670 0932 1093 ©0.750 0974 1.203 Q.90 1108  1.365
S L1060 1,504  L747T  L504  2.055 2388 2237  3.058 3548
S; 1410 2727 3.751 L7866 2.979 4544  2.834 3.8  5.851
#o2 BoHBEEEHE Hertz ¥ o (mm), FETR gy (mm),
Hertz BB S (m®). FEEH S, (mm?)
w 20 50 100
R 10 15 20 & 10 i5 20 & 10 18 20
a 0.628 0.746 0.853 0939 0.853 1012 1158 1275 1098 L275 1450 L 606
gg 0.850 0.850 1.050 1000 1,000 1062 1.200 1525 L100 1.347 1.600 1.630
§ L2398 1747 2285 2769 2.285 3.216 4211 5104 3.788 5104 6.684 B.099
Sy 1327 2269 3461 3.140 3,140 3540 4.521 7.302 3.799 5.694 8038 8.3
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DURRE RSB L S0 3 SR A0 9 S R P A LB 5

RS 1. 5.2 PRIGFIH T3 Hertz AR EH T Hertz BMFER o (18
P Hertz 42 @) ! Hertz HMEMA S (B Hertz [H# S). 1HIBMMMMEE
E\=200GPa, #NIiAZLL v)=0. 257" 2] UHMWPE Fo3AEAE & £,=0. 33 GPa, UHMWPE (i
L vy=0.30 P, SHEBBIGABMIEME Y £=0. 724CPa. RHIHE Hertz BB
MARE:

S =m? = 0.051R* W%
HAP ROBELH mm, WHIBALR N, SHBAH mm’. RIE B0 EER R B2 WA
HES. 7T2ES. 13 5B LR P E RN ) pa K FT N R B R B . 5. 5455 5. 3.

5.3 BRALFHE AOE AR

5.3. 1 KRS Hertz MK ER

BES. 1. R5.2FH,

(1) Hertz #4% a 5 Hertz E#H S BEER{EE2 R KUE T80, BEERAT W BN
[iig:-711 B

(2) ER¥R a, EERIREAR S, BEBRAEER R WIBMITHEM, FEEA W KEm
i,

(3) MEEME, ERER a5 Hertz ¥ 0, [ERER S, 5 Hertz B s RE
R, TMEREER, EFAAELHESE. HREETF, RiAREY “ER"
REEHER 60m LAERNEN, FE—erESR, RERALKEMR. 55 Hertz Bil
BERRAREARE, Hrkal, mHERERAZUIRDMEES, RiEsiEme
AN, BTEl, BIRIRANER S, —REBKT Hertz FIfR S, BE, —FHEEBERELRE
K, B—HE, LhEEMBRTOBREREHSERBRMERHAT, NEERR TS
Ay Bk, EFRREARBEHT, M CEE” MR Hertz BAbE R E LR E
WA R ITH

FeRe i, X BB ERER 5, 5 ERT PR RMER 4, A T2 HA,
B B A S BT AR TR BB B R [ A R — M R L LW E, 5 SRt
 EESBMOE. B, SEEREE s, RS BERE TR A, KSR T
B
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HARMERTRREL |- SR BRI AR R LR R

5. 3. 2 BRI AR HI s R AT ™
RELFAAIER. 85, RERTEE, RABEEH TS, #8ERER
Si SEGELL R RBH W HXFER.

{i#8 Hertz EMAEE R E A, WEERER S, LS R, 8 wEHAE
B:

S, =cRA"WH (5-1)

Hhe, by by REAFEME. BE. BHEERSHXOEE. U S, FRRETN
BHERTR, B—BHNTE, S, dFEFERHMEREE, Yy —B8E. b
Rer &, SHERB R, B W RESHRER, HTRE oo by b KO, # ERBEH
B

inS, =Inc+b, InR+b, nW (5-2)
%

y=InS, , b,=lnc: x=IRs x,=InW
M (5-2) RAR

V=by +bx, +byx, (5-3)

AREN

¥ =b,+bx, +bx,

Fombyth x, +hyxy, (5-4)

7, =by+bx, +byx,,

# (5-3). (5-4) XAFAWXER, FARDZRIE, Kby by bre %

y=In§,

0 (bo.b1,b 2>ai;u, »)«-i(x—bn—le—zxn)

WF 0 BRI, RIS BB R, RERMIEE, B
4 pber bi=hi, bihy B, O WUBBUME, Mo bio by HBIH bos b by RN
. R E AR R R BoAREb. b b FEAKKEb. b b
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HURE ETR BRIt i

BRI 479 B85 0 0 1 E S 00 DR I R B MBI B 9

Ly =Y x2 —n%? =3.868

ly =Y %%, ~nE %, = 0.448
L =1,

Iy = xk —nE,” =7.494

Ly =Y x,y, ~ 1% =2278
b, =3 x,, - n%,¥ = 3.709

L, =2yl —np’ =3.973

H
Illbl +I1zb2 =l|y
12;51 +1221;z =1,
e
hyhz
b= tzll_tuly hoby g
ln 112 111]22 —IIZiZI
121122
AJU
52 - 12l12y - llllly _lzllly =0.463
ln zlz ’.nlzz _IIZIII
121[22

A

b, =y-b% -b%, =-1.71
Bried, & (5-3) ALt R

§=-1.71+0.535x, +0.463 x,
1

in$, =-1.71+0.535In R +0.463In ¥

n§, =Ine™™ + 10 R + I 4

1
S, =0.181R" ¥4
=0
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HUBBL R T RBR LS e R BRI R R R A L R
THRABESR R FRBEREETE (5-5) SM4ARERNEEHETRS
(B¢ a =0.05):

Fa(mn—m=1)=F_4(2,21) =347
SOEE T E R

Sp=l, =Yy —np’ =397

Sy =bl,, +hl, =2936

S, =8, -8, =1.037

Sy
e
S,
/(21—2—1)
Brid, MECFROAEYE, BIAFE (5-5) &UEIRMNEREE. HAR 5-5) &F
EFHAN (5-6), Hik, E¥FEL, FEEEEFE (5-6) HENL,
BRRR

=253>347

S‘. = 0,181 RO 0463
d = M

5 Hertz ZMBEIFAAR

S =ma* =0.051R7 W7
AARHE®L TR S 6. BLLEAARMNER: Hertz EARAHMAR D, BHikE

(a) pEERARME (b) Hertz AR IR
Kl 5.6 HIAHERLRY Hertz M ARHKE
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URFHETT R0 X ER (19 S 8525 W B R i B LB S
R. Bifi W QIRWIEEIA 23, MEMESANT, RELRE R MEH WX TERY
BWESARNT, KRN, FRMRANER R W %W, SRHEESN. &8
WERNER, NMUZREEERAEZE, LZFBHEBAER. HE, BAKEK
ERXAR—BH, BMEABRARNESR (BS5.6 (a)) 5 Hertz BRARMER (H 5.6
(b)) R, BEAKERFER ERMIN, MHERALEFEENL. Ll

E-EHET, WTURARE 2SR TRRETE I RMBTA,

5.4  FREES SRR RhEAh ) BEME R B AR
5.4.1 | EEE R B

@ar%ﬁﬁ¥%%&Mhﬁﬁﬁ%ﬁmm,mm1mNﬁmﬁﬁ%ﬁm%,ﬂ
PLEE, TN 6mm i) UIMWPE BR1E, E8ATH 20N MEEREEK, EEHA
100N B BESE R ¥ B/, BATA SON I EER AR TR M & 2 08, PR REREHHET 1
WmmsEL, B

R=6+ fawwre > Jowsore) > f(WiOO,Rﬁ)

Gl:p
f(wzojm) - f(wum..'ee) =0.09
030 -
w025 | |
o2 |
g :
go20 .-
8 015 e i
8 010 - RE W20 I
g e R6 W50 ’
L 0.05 :! R6 W100 i
0.00 b I
0 100 200 300 400
Testing duration /s

Kl 5.7 R6. W20. W50. WI100 s R ihe

B 5.8 242 10mm A9 UNMWPE 2R4 5540 A AR R 2R, B0 203 20N,
BON. 100N, %EFHEER, BEERLMERENEmmmMD. 8

R=10+ fwanno > Swsomoy > oo
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MURRIEBIRT L ¥ i = WSROI AR ML
LS E

Siwro rioy ~ S ovr00mey =018

TP

h':q 0-25 i

3 0-20 N ST |

c o5 |= R10 W20

5 0.

gotww | R10 W50

e (0.05 R10 W100
0.00 - e . S

0 100 200 300 400

Testing duration

K| 5.8 R10. W20. W50, WI100 fps e 3 $ah 2k

B 59 B¥Bh 15mm, &AH 20N, 50N. 100N &4 FHEE R, Ll
FH, BERAKMESA KT, Bl

R=15+ Jwnms > Sowsoms > foriooms

Elv)

Swnms, =~ foooms =017

040 ———e v e
c ) i
3 030 :
Q
9 0.20 f
8 : R15 W20
E 0.10 Ri5 W50
u- R15 W100
0.00 - : . Y
0 100 200 300 400

Testing duration /s
B} 5 9 RIS, W20. W50. WI100 BOREHE R ¥ eh &

B 5. 10 thER{AE 2% 20mm, AT EH 20N, 100N.. HE AR AT LUE R
B MPER A7 A0 K. Bl
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PR BT L2470 FRIE FAE B ) SR O PR IR A L BT

R=20> ﬂwzo,nzO) > f(wmo,R:m)
JEi it <

f(wzo,mo) "f(wm_ﬁzo) =0.25

05 o
£ 04 .
€03 | R20 W20
9 L R20 W100
c 0.2 !
2 | T
1 |
= 0.1 L
0 e e [, A ' - P
0 100 200 300 400

Testing duration /s

B 5.10 R20. W20, WI100 AMEB R % dhek
57. B5.8. E5.9. B5 10 AHFLFAKHGIME.
L %FF UHMWPE BR4F, ZEf2MARN, BERGG SRR, XTOIM AR BB 8.
WRR =R, =R,, W,<W,<W,

W Sy S 2 S (5—T)

IT. tHEA EDU4 Smin 1§ 30 EBEBOAR S AT N BB RS EE

r f;wzn,ms) - f(wmo,Ro) =0.09

f(wzu,mo) — fovroomoy =0.18

4
f(wzn,ms) ~ fonoomsy, =0-17

. Jovw iy = Fwroo.paey =025

ATV TIRESW: JLAPI200 UMWPE BRIF, FERRIEM T RbiTRERE, RmEw

W ANERAERT R IR R EE D, KRB R ERRREEA, B
5 UHMWPE SRTESEERIEE 2 R, < R, < R, LR BAT W, <W,, 20 R, MERIE,

. Eﬁﬁ Wl\ W2 F}Tﬁmmgjﬁgﬁﬁfﬁuﬁj _)((WIJ”) ' fiwl‘,(l) H E"é;"éﬂ‘] R2 H,‘]}Ek%' Eﬁﬁ
Wi Wy BTt BRI BB R BTN fip o) Sonwys FRA R WIERYE, W Wi W,
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HURRHETFIRA L2 il X _ CEE i loeg B g £t YR
FIRE IR BB BRI SN o ny Sy B4 BEERFHFRAL

Ty = Sy S Jon ) = Fiwnany S S = Fow (6—8)

AFHERY: RELREAN, HEBESN FEMANELILBRER, R2Z WA
A8,

5.4.2 FPEx BEEARNEH

B 5. 119, BTESA % 20N, UHMWPE BREGESMIE2 9914 R6, R10. R20, HE
I, 75 20N M&MHT (B85, BERANMEREEZHNMIMTNESEMm. 8.

W=20, fuwr < f(ma,few} < f{wzs.xza)
il

f(W?.O,RZO) - f(wzo.feﬁ; =015

Friction coefficient

Testing duration /s

Bl 5 11 R6. R10. R20. W20 IR R AR
B 5.12 EHH 50N, BELRSHN 6mm, 10mm. 15mm, HEFEEH, TR
KEFHRT (50N), ITRFEE RIS HERETBRXPBEERY, TREEEA RS,
RI0 B, EEBABUAREASK. 8.

W=50, fouswm S worn <Jwsoms
&

f(wso,ms) = f(WSO,RG) =0.05
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PR FUFIRE Ry BRI 475 PR PO 0 28 0 S A R o R R HE AT DT Y

035 -
g 0.30 -
G 025 - //_,,J—’—’—T-:
8 20 R6 W50
c 0.15
S 0.40 ; R10 W50
27 i R15 W50
0.00 L U |
] 100 200 300 400

Testing duration /s

8512 R6. R0, RIS, W50 B AN izt

B 5. 13 pEF L ESM 100N, BREEZLS A 6mm, 10mm. 15mm. 20mm. H
EE it — e P 100N B, $HEEHRENBEE ARG SR, NEBERY
e EHgD, B

W =100, f{wm,m) & f;weoo,me) =~ f{mou,m&) g f(mw,mu} =~k
R

f(mm,nzny“' fgwm.na) ~0

0'20 s - i s |
S N .
3 015 'W ,
£ ; i
g 010 | ——REWID0 f
< —— RI0W100 '
g 008 R15 W100 !
= 4
€ oo L e RZ0 W10G i

0 100 200 aoo 400
Testing duration /s

Bl 5 13 R6. R10. R15, R20. W1000 AR ZR¥daet
GEARE G 1L, B 5. 12, B 5,13, ATRBBITRER:
I, ZEEAERE MO T, UHVWPE ERTH SR R SR ER 1 00 T,
JREN SR R S B AT AR A T A, BR Rk B T UL
ME w=W,=W,, R<R,sR. M

Jiay < fiey S Jizo (5—9
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BRI BHITBE AR L2 A iR 3 ' . BEFE RWHRENT RSN

I, EFEHAMERN, BRAFMREEREMNTEMOREIAE, LFL
HE—EHFET, ERAEEERREREERSEQRRREENTFR. NE—
EAHT:

WRW e heayy , W, =W,=W,, R SR, <R, N

Jir) = Jiay = fimy =K (5—10)

111, L E=4H 5min }55hEEERRI0 45 AT B EEIR R E(H :

Fownnn, — Fwaore =013
Jovsoms) = fovsonsy =0.05

f(Wluo,Rm) - f(Wl(lO,Rﬁ) ~0

HBH: SUEHA, XEBRFA 4 UHMWPE BRGATH R R, DNERAR R
BERABEER, KBAHNENEEREEE . 8:

LR W, <W, <W,, RELER <R, &, FFEE ., ¥8H R R
BRI SLBE BRI A f ny Sinays STTEBT Wa E8H Rie Ry HUBRIAR
PR RN S nrr Siwny: FHTEB Wy, RN Ry Ry BIERIEX NI E S
BHAHH S n)r Sonny BEHRTFHE FRBIL

Sonr) = Swny 2 fonmy = for) 2 fonny = fonn) (51D

AR, BTSN, HEBRENTREEROTLLREE, SHABA
i, HESRRAEK TRELEHBELIASERE.

5.5 B RH 5 FIEMN H X R

AR 00 FE R B B4R 5 N T B A h R B B BRI, PN pa 5
BERERE /A EXA.

| FIHRIS P ER A 4B R BT W R LT R PR T pe R R R
EH rrBEmnE 5.3 Fim AT RBAMER, XBHLBSME), RERS. IR
W py HERE (WA 5. 14).
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DU R B L 24 0 3

ER U 81158 11 1807 05 5 K i IR FEAR AL WOF 5T

53 YR, BRI TR AR R R

R(mm) W(N) pd{MPa) 7
20 20 6.369 0.420
20 50 6.847 0.300
15 50 11.060 0.265
6 20 15.072 0.240
10 50 15.924 0.220
6 50 15.924 0.220
15 100 18.843 0.155
10 100 22.144 0.155
] 100 26.322 0.150
0. 45 2 oo & R20,¥20

o f=17445p7"% 10,14 ™ B20,¥50

0. 40 A RI5, W50

W R6, W20

0.3 & R10, W50
0.30 " R6, W50~

. = Ri§, W10

- 0.25 = RIO, WI0O
Q.20 R6, W100
0.15
0.10
0. 05
0. 00 - e

10 15 20 25 30
pd{MPa)

B 514 f-p,thekE

f—ps B XY, R RBAMT, UNMWPE BRI B AIBRIR R B £ L I R RY
N pFIREER:

f=17.445p7'% 1.0.14
IR B EARRIL R EL AR

(1) SFEREERR AT B R R R R, BEANENAK, BEREER
?%‘ﬁﬁ (Pd—o, f—+Cont). Bl

(5—12)

MR P, >0 Py > P> Pas» u
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HUBER 22 8 FEBR 190 -4 4 8 3 HHR R EA AT R R ML

hehinfimk (5—13)

ERXATEAR A, BMXKUBERER T, BEAMNRILFH.
(2) BTN A DT R EGHERRE (o= 18MPa), RS AMNBEFIG A
REFIR I T, (ZHHE S, 14) B

i Py <T,» H PnZPnZ Py y

k<f<f </, (5—14)

5.3 FE 5. 14 T TR EMMN 3t T RS RN, RNt Rk T BREE
B R, B W TEERENESREWN.

5. 6 R T IRk AR KIEIT

#4547 UHMWPE BRI S4RAL AR B R B0 (L MR Bt b, 45848 JUN R
ZIHARAR, ERAER BT R R T ERAE R RN h &4 T BRI RE
¥ 2 g B BEER 160 — IR A5
F=ad, +pfW (5—15)
e o—5RESFRHETXHSH
p—E5REIMIFHER RS H
A, — RS R E R
W ——#
ERB

f= r +ﬂ (5_'16)

hERAR, o g—ERMER T, BERHBOATICEMERNEHH A

EHEE. EERAKMBHNBNTR, KSR EATARBEREM LN 5.4.1
WGBSR -BK, W RELBARN, BERRYEERFTIEMTOE,. 2K G—
16) b BRER RGP FFEME RN ATIER, K5 5.4.2 WHESR—EM
FEt, AEMABGERGLEMIMMTING I, 25 bR B, KA KRR
" e 5 S T A T AR R 2 A 398 T 3 A

AR (5—16) BHATER, WG TEARN
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PLERHE SRR LS4 iR B U SO 45 W0 B T R AL RO Y

o
f:E-}.ﬂ

A

r

4 p, AEME LRSS, B

pr=:—§— (5‘_1?}

r

3 S /N e B
[#4 -
fm;+ﬁ=0!'ﬁ,]+ﬁ (5—18)

B EREH, ERRY S HRCEMND p RUTRRHRER, KERERAR S
B, WERAREUD, LERMNOE, WERRANER. B4 6-18) 58
WL AR A R fp hEE (B 510 BRSAR (6—12) HE, R
et igmel. XMERES, BARARTRERRNBNERT S EREEE AR
i, HREYMEEE, ARRARI R TE TR B EME RN ERITR,
R AT,

5.7 W FEEEEM &I RIER

A ORI S0 R RS ZE R BRID AR RS B BAL A U SRR 0, B S RS RERTE
KPR, KO T AR RS e 5 LARRRT.
P BT I, R B MR BURE T IR AR B A S
Bk, HTEHTEEEHRIHAEAT —SARNESENNEN. ARNIRE
B, XF UNMWPE SHEL BRI R I B, HUTF AR

I RBAEAAMTAREY, EEREMERELEOMINTNM, Bk, XTFH
I T S R T R S R AR A, W LU i SRR Rk B R R
ARWEN. ZEREARDTHS, BTUERROEM L, SRECHTEMET
CERBEEGETT R BRI BN REEAR RS

11, YUBRE S PSRRI, SMRAEREAN, KERRET FRAN
AR, REERSEAN, NEEREX TRANSERANS. NTRHE
M MRS, SRR R ME, GBI R AL T B
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BURREFF AR E2 i BRT REHRENF BB R LB
H .

11T, %t UHMWPE #HHm &, RIRBATRN, HAEBRRECT TRELEMEMLE
RO, BARAR, HEBREXT THRELBRNBUSIRGUR. TR, TR
BUFRLAZRANIME, EFHORMMAGEE TR LENMRETEE -, XET
PSR AMENT R, FIEBEORA. TN FAZERFNELIMES, W
TR AR T i LR B, AT IR,

IV. UHMWPE #HE BB AMSRAMXREY. EXHNT, BREANKMEEHN
WMTRN; LEMN DK TR ERIEREN, EEABBET M BEAR
WU, EEERMETE TR, B, EPERET, 3 5%
AR LM R AEBHER, RIEFEEEREEE.

V. BEEBERENTERE, BAATARGREE, MG RLEE, ®
REBERM. Bila4l. REHEREFE, EMEeeER B BN, s
H(1—2), 1—3) B, BEEXE « TN, BAE O FYN T, W, X8

B pa B p, R, 1 5. 14 FTLLAINTHY, PORB BB R EOE T B /IR RES

5.8 RE /G

(1) SO ek % BE 138 4 D 2 - BRAAC TR o A R U A BE R WL BB LR T
HHOT R, SRR SRR S RBEREERE N AR AL, SaRA
% PR (A1 ) A BRAE AT ELARE BRI AR Pl i S A R SR RLRER T AR ™
—SERH, BS5LFEREERANERE, FlIDEAEGEIEAER, Big Le
BABESEIEA . _

(2) AR EHREP RIS T &/ SIMCON #{F, ET UHMWPE BRI EsL N h
— R, XEEAMBNER, HEIERE S mB A RS M D 4. R
T BN, AR R O S R B R, Bk AL A BB
X, EPHEER SHEERR 2 EH —MEEX.

(3) WA IKIE T UHMYPE BRTE 45 SR ERER S BRIKPRE R, B W
Z R R

§, = 0.181R* @

AEER G ERT B RRME TSR,
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FURM SR SR i X R0 BB P 5 R R R SR R M LR
(4) BHSE T B X UHMWPE BRkF8 3T F EIR 30 B R A .
a. ERHRN UHUWPE BREK, KEESIMBERAME S, MRS NAEER
K. B
WRR =R,=R,, W,sW,sW,, Wl fur2 fi) 2 i)

b, EBRAIEM UNMWPE Bk, E—SHFTETRR, KEREXMNOBEEREE
ok, BIERGBEFBAR, KERRKM TR BREUR, DBk N R
REEMD, HBREERR N, RERRETERENREARNEE.

(5) BRIKYBXFRER REBEW.

a. BAHIEINT, UNMWPE BREIR R A SCERRE L 2R, JFElEERE
B m R Inma i, B0 Sk b TR

WMBEW, =W, =W,, R<R <R, M f) < ) S finy

b, AR, HERRFN—E UBIPE RERTRR, RIS
K, MEHRM, RERRHNTREEEIEL L REE, KRR
BAKEME D, DEFHRAN, HARREN FRELBIAELT K.

(6) Wi T UHMWPE P35y e 1 0 BRI R MR

& IR 11D TR S R ARRRT, AR R AR TS AT B RO R A
YRR A T B RN, BRANAA— Y. THRMNDSE
BRNMBALRRN

f=17.445p7"% +0.14

(7) Wit EEE IR AMTE A TR RS RIS, A UHMNPE 3
TR T8 T BRI TR . XA A R R TR R R 4 R
SEBEYSIIER, MEAWMHAEE, ARRRTRERETETRBRN A
BRNBRIA S, RAI1TH.

(3) B FERERHR AR REFEXMER.
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SUAFI LR UBRAA- L 224010 BRI 8 IR 50 5 W A Rt R R S R LR

BARE 2XFTEERR. g EMA RS
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AR R F R MR R P AR RS ARG E AR R, AT R A
BREHAFENLIREAT, $IEFRAMENNRRS FERE G, BT EARERE
R, ETHREMLARRREERATKTERRDEMER. SXEENRRE:
HTHREHBYRE, FREATELAFYRER ($RS. 200320116160. X0, RHMT
UHMWPE ERTH] 64 10 A¥ &5 40 5 F T8 04 S Al A B AR b5 BE BB R B B Ab . S L
THit.

(1) BT BB RRIRE AR, DELAFMRE: -

I, B RE—REE S RERERYE LHESE S ERERENR
NESERRERD), E&BHEIEARE.

II. BARBRELAAEHLEEM: B—, THhg SEm)R.OMMEER M
X, B THHMKENFEANTESYRENFEREEMHET.

T, T84 S5Es) P OmbeRmEENMNITIRERA,

A SR-R ~de—e?
THMREGFERANTES BB FEARERTENRERA,

AIS§QE¢—R
(2) BHHl T EREHBEHIR &, FREPELAELEH, ABEEEPIRRMLT

HERNEE . HRE T THRELRIEE N 4~ 100mm, TTHTHHEEER, 6.
. BR. WRES%. FINT RIS Taylor Hobson $BEIbRE, REEAR
EES10~20um, EEIBEE A LUAT] Ra0. 09~0. 25um; BEMEHT BMENN, &
H R

(3) HiT I AL E 0 B AR R T R

(4) BT RARGSTFEEM, PR TRAREEREMANEETRER. B
CEEENLE, B
I ASREHT, BRESTFEEME, BMENPOREEBIERR, ERE
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BUBRR B TR 434 8 X EAR ALEERE. HRRIUEY
MRS RANTRK, FEHETHK SRETHE 2 EF —MEK.

I1. UHMWPE R 5PHEHEMKSISERER S, SHH W UEBEER R %
AROAR:

§ =0 181R0.535W0.463
d =Y

5 Hertz BEmB AR A HRANRANEE T EEE,
ITI. #frxd UHMWPE BRAE ST 18 5 i BE B R B B0 24 -
a. WRR =R, =R, Wy sW,<W,, Wi fo12 fiy 2 fi)

b. FARANFM UNMKPE BR{E, 7E—H&EH FHTRE, KBRS R AR R
{EX, BERGLRRARN, HEEBAREN THTNELICBEUE, DR R e
REEMEAD, MEREEREMT, KBRS THANSUTRER.

VL BN TR AN
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b, BERM, WEBTFRK—E UHMWPE SRIEHETIRE, NG A7 I REHE 2 50
ZEK, WEFB/N, KEEREOT TERELBIRLCEGUR, KR R HAE
BABEMD, NHARARN, HERFREN TREXRHEBUFRER.

V. UHMWPE BR, “P-H:AbR ) BEHE R MR w)

2 IR /N TR O AR PR, R TR B T 57 AR 1 8 I
BB EARN KT B R AR PR, R R — MR TN ) 5
BRBOBEXARN

f= 17.445;;;“‘“’7 +0.14

13X, % 0 UHMWPE R {5 S4R I8 B0 BEIRAT, BRI A BN LA Rl — T R —
Ba, M —ANEE R R T AR IR TE AR
6. 2HAREE

[ . A3CE9TRRE A UHMWPE B8, 2300 54510 BT UNWPE BBRHRR A T4
B, MREET AV ST, B, SR RETAGRE Y, SEEMTH
SR IITL. R AR EN & & KB AR LR, FRME. FRRELR
L FIRTA R R TEERR, FHERNGME, FHSe, B EmIEMAE
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