#278  Wam R I ok Kk ¥ ¥ # Vol.27 Nod
20005 12 B JOURNAL OF BEUING POLYTECHNIC UNIVERSITY Dec. 2001

K EN TS A ENFR

Fpp', eie’
(LARTUXE IMTESERASTHEARER, LE 100022
2R Tk RS SEY TESS, LR 100022 )

n E SBRT--MENARETEIRENET RN EETIN R, BEENENETRE RS
BT ASMER R, B R o S B AT R AT . ARk sk, SRR B T 3 RN T
. GREW, RESTT RS, AHRERELRRRERRET, RER MK T TE.
EW R T HPRFAILE R AR R K EFE D/ 2 ~2D AR REAEW.

ERA: DM TEARE: EEM
hES¥E: Q66 IMFINE. A IEER. 0254-0037(2001)04 - 0466 06

0 3

m

SHE N R RENET R, FERAEIRERGENNENBS. BN T HNES, TEEER
FE SR T A ST AR B A A TR A — BB GBI . Y Sk e T O
REAESE SN KRR AR T RRARE ™, WiE SRS LR N W — B ST
i py G A BT R B s ¥ X B SR B W R T 0 1 om0/ B 5F; T 403 SN ISR 1 B
. B TFRNIE, BRI R MR (LA 1), MM 4 3 i SRS, BB MR
MARBRFRE, BRRBHNFNETIRE, XBHREREEHNLE. EIRENERTE L
Beh, A 3 FRE (LE 1).

RERE (oaded state) : HRBEER AERE, WA ES p, THBEATELBREY 0. ot
HRERINETRANEIR. BHLEY r BUEH n<r<r,

TS (non-loaded state) : 3B 2 R RIRA . Mot 502 0 190 3000 075 70 4 9 B 5F.
R, BESHEN RELNE R < R< R,

Hl SHEIHBARE

BREEHRE (zero stress state) W AET TRIREH BIFCRFRE AT, BREWHF, SREFLT
—MEKFAORE. B XRARE N SIKETRARE. BRSSO R T B Oy

R H #: 2000-12-27.
£4W 1. BRARNEESRHWMA (19572006) .
BRI WA (1955 ), B, 83, 9L

R "RREE Y : i i



LEL: EEIHY. FIIKERRS A N 467

R, BRAREER o BRER r <rm <) ‘
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BT R R R A, TR RER ML AR E 4%, T 5, b Fahik B SRR, M8REARE
RULAER B, FE, ShbkEE RS, JE Rt KEEHH, LR TR M B h B A HEx
BRI A, AXASHRETE IRESILATRTHEFE ZR T —WAKS T E. HARESE
SHFEHETTHEAE, BANERR NBEIRZLE IR BEEIBIEFENT R RA
Cauchy-Green 238 T I 58 S8AT RIAE S T I L ROTAT 09 BT AT £ TR A v H TR
e,

1 MRIHHE

BB SREFERAFERIR U, FEHRSKER R SN, KKSFHTERR
SEHEVLE RN RER b, B3N R ST R REEEACAR N A IR (LE 2). bR E,
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P =(C,~C)/h (1)
B2 SRR TRAK KA =G/ (2)
FRNEENRTRE ro =rn+h (3)

Hep. ¢, RRBRR TREHNK: C, RAKETEIRE
ANK: A RGBT SORETFHEE, L3 MREFRENTEIREDTHENS . » " EEER
WL E:r P RAFERIMB SN RE . o, =200, REERNAMLH; 0, BT ENXEELA.
W BEREAINE, EXERRE. ATEEHH . Canchy-Green B ZF LK

E=(11-1)/2 (4)
KO TFh i AR 2 3w . BH r. 1B RWKE, BoERER

A=1/1, (3)
Heb ) R M RARE M R RAPR SR bR MK RELEF AR ARENEKE, X
LHEHRYBRSRREFHEEN T FE L MRy E, WFE L

Ay=mr {(8,r") (6)
Hreho, Rin ESEEN.CR,r " RBZKEBREAREFENENLE, r RHKE LR RERBA
REMER, r & r "HES BF T ESREHE:

P=r-10,/(nd)](r"=r"") (7)
Hepr, RSB LBRARER BRI RBOIES,; 7 RFBETN RAENAEE: 1 R TR
RAEZBHREHARBELL.
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#1 PHEELETRBODERRIKER, mm

R X shRk Hi sk i)

=3 =35 =5 =3 =8 n="1

K FHfE 4.034 2.620 1.795 2,065 1.235 1.635
S.0. 0.343 0.181 0.241 0.234 0.214 0.521

& T8 2.160 2.207 2.126 0.906 0.975 0.623
°  sD 0.048 0.057 0.044 0.021 0.029 0.040
R FH1E 1.609 1.686 1616 0.590 0.599 0.250
S.D. : 0.03% 0.038 0.060 0.033 0.019 0.035

3.2 MRBENHREMHT Mc MRE Hy

2 RGMERRARERF Ao FURE Ay W R . H ST & 000 R 7% 0 [19]. WX
2 XH AxF Ay, M FARXTHHE ST A
y=¢-¢.w=n/2—ay"' = actan( Ay / Ax) (8)
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RIRFUETESREWAMEASMMKORBER. SREH. ARKRETRIIREH S
LR S R ATk A

2 RN RN T MR Ay

R 32 3Bk Hahbk €11 3

n=3 =35 =5 n=3 n=8 n=7
K THE 4,034 2.620 1.795 2.065 1,235 1.635
5.D. 0.343 0.181 0,241 0.234 0.214 0.521

i -5 {H 49.71 56.59 64.87 86.36 94.81 90.69
sD. 6.806 12.70 7.251 11.05 9.575 27.97
FHH 2844 5.138 4,374 4.624 6.570 19.26
¥ sb 1227 7.138 2.256 2219 5379 3.620
23 PHBPENREHATKAEK

R 3 3hik Fahhk Bt sk

n=>5 =3 =5 n=3 n=8 n=7

K I 4034 2,620 1.795 2.065 1.235 1.635
5.D. 0.343 0.181 0.241 0.234 0.214 0,521
T 10.89 11.33 11.55 4.597 4479 2.249

. S.D. 0.791 0.561 0.270 0.212 0211 0.210
i 13.12 13.40 13.40 5471 5.639 3.181

“ S.D. 0.657 0.480 0.259 0.255 0.168 0.369
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R4 DHRBEBRMNSASEZHS RN %
% & 3hk 4 34 Bk - Meshnk
=35 m=5 =3 =5 =3 =T
e Ty 4,034 2,620 1.795 2,065 1.235 1.635
5.1, 0.343 0Bl - 0.241 0.234 0.214 0.521
R, 22 2.6 2.1 2.3 1.0 6.4
’; 23 2.3 37 5.6 32 14.0
N5 DHRFVPFARERTARONERNSERE i
ik 1 =h Ik i ik T 3t i
H=15 =5 =5 =3 ;F“S n=7
e TR 4034 2.620 1.795 2.063 1.235 1.635
5D 0.343 0181 0.241 0.234 0.214 _n.s21
a = 13.7 224 1.2 128 101 308
¥ 433 1389 516 48.0 K19 188
26 DHEVHHREAMELEHSERE %
i = ik il it B 3k
=35 n=3 =5 =5 =8 =
g TH 4034 2.620 1.795 2065 1.235 1.635
5.0, 01,343 0.181 0.241 0.234 0.214 0521
e 73 49 23 4.6 4.7 9.3
C 5.0 1.6 2.0 4.4 10 116
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AT 30 T AT B bk L FE AT AR R 4
RIS 3 T T A Ay T TE A 0 (R A TR o I I B Y R
£RH, W Cauchy-Green FI72F 5 5L, T RIFR (7 M Ho2 b7 3 RROTEE MR 2E . FR(rMH4EE N
Aa=mR/ 8,1 (9)
Hoip, R EMATRAN R BB APRAN 460 0, REWAT LB O, o EE LiRE S0

3 ok AR

LCAizaiti00 = Aating I A g4iay] % 100 (10)
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BeEshik HEhM gl g
n=5 n=3 =5 =5 =B =7
£ FEHE 4.034 2,620 1.795 2.065 1235 1.635
8.D. 0.343 0.181 0241 0.234 0.214 0.521
#i 7080 11.54 4,620 4,780 6925 28.79
F #2 6.780 11.02 4,520 4.980 1025 22.50
#3 2,780 1.620 2,060 3.860 3.763 9.129
#1 4,440 8.100 5.640 3.400 1.350 8.100
i, #2 4,080 7.420 5,100 3.5400 4038 7.029
#3 0,000 0.000 0.200 0.060 0.038 0.271
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Application of ELID Grinding Technology to Precision
and Super-precision Grinding of Hard and Brittle Materials

GUAN Jia-liang, FAN Jin-wei, MA Chun-min
( College of Mechanical Engineering and Applied Electronics Technology,
Beijing Polytechnic University, Beijing 100022, China }

Abstract: This paper introduces the basic principle of ELID grinding and analyzes the processing
mechanism. The technology of ELID grinding was successfully applied (o super-precision mirror
surface grinding of such hard and brittle materials as hard metals, engineering caramics and optical
glass. The workpieces after grinding can afttain the mirror of Rv=0.003~0.018.

Key words: ELID grindings hard and britle materials; processing mechanism; super-precision mirror
surface grinding
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Study on Strain Analysis Method of Arterial Walls

Ll Xiao-yang', ZENG Yan-jun®
{ L.College of Mechanical Engincering and Applied Electronics, Beijing Polytechnic University, Beijing 100022, China;
2.Centre of Bioengineering and Medicine Engineering, Beijing Polytechnical University, Beijing 100022, China )

Abstract: The zero stress state of an artery is brought by cutling a ring of the artery radically and,
then, the ring segment springs open into a seclor. The zero stress state is a foundation of strain
analysis of an artery. There arc two methods to measure the dimensions of a blood vessel in the zero
stress state. First, it is a way (o measure immediately an opening angle. Second, it is a methed of
assuming that & cut-open, siress-free specimen forms a circular sector and there are two edge angles.
A new method to measure the dimensions of an arterial wall in the zero stress state is proposed. The
new method is to measure immediately the curve length of an arterial wall in zero stress state by
computer image process (CIP). The curve lengths are used to define a standard circle for the strain
analysis. Thesc three methods on descending thoracic aortas, common carotid arteries, and femoral
arteries of whitc rabbits are compared with each other. Conclusions are: (1) the new method, i.e, the
strain analysis method from the curve length, is the best one among the three methods of strain
analysis. (2) The lengths of a ring segment (the length between D /2 and 2D) do not affect the
dimensions of the zero stress state.

Key works: arterial wall: zero stress state; strain analysis




