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Abstract: Aiming at disadvantages of low accuracy or complicated operation calculation process of the
existing density detection method, and combined with technology of magnetism-Archimedes suspen-
sion, a kind of accurate measurement method for density of diamagnetic material has been proposed.
Measuring equipment for magnetic suspension used by this method may guarantee that sample tested
could reach stable suspension, and the suspension height of sample has correlation with density of
sample itself under the condition where other experimental conditions are certain. The relation func-
tion between suspension height of sample and density of sample has been established, and the density
of sample may be calculated through suspension height of sample in the equipment. By [itting a set of
suspension height of standard density sphere under experimental conditions given, the calculation for-
mula has been obtained, in which density could be calculated under arbitrary conditions according to
suspension height of sample, and the accuracy of formula has been verified through many experi-
ments. In addition, experiments with several kinds of high polymer materials are contrasted with tra-
ditional buoyancy methods. Experiment and analysis results show that: this measuring equipment has

easy and simple operation, relatively high measurement accuracy (reaching 0. 0025g/cm’®) and great
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application and development space. Compared with traditional method, this method has higher meas-

urement accuracy for density measurement of sample with small size.

Key words: diamagnetic material; density measurement; accurate measurement; magnetism — Archi-

medes suspension; fitting formula

1 3]

nu\l

% I AR R AR R A A O R 2 A
AEEAE L, 2 200 4 i) BT 5L K 18 % I 7 )
ot L 25 A DN 07 ] e R O 1 s AT AR T A
R HCE I PR TORE R R A R R
JETHES . AR IR R AR 25 O ik Dl S
Pkt AR MAOR S O R RS AL I R
(i) ER 285 18 0 Jo 1 %5 52, R d v TT LGS #) 0. 007
g/em’,

i VAl 2 ) B i B A Y e AR ) B AR 2 —
AT W) B AERE S v Y s Wi A . MRARRE AL 7™ A2 /Y
B T 375 77 1 o Wy S5t DA L 4 0 B 5 0 R Ak )
Jo o HC e TR A T ) BRE TN e 373 45 RN G 3 5 1)
FATR) S 52 22 A0 1 0 Jor 7 A= 1 B T e 37 -5 98400l
SRR . BT B 0 RV L A 3 4 Ok X g B v
(Magnetic Levitation, ML) % il £ R ¥E47 TR £
5%, 1998 F(Natrue)Z4+ & F AR T HA KR 5
K221 Yasuhirolkzoe 55 A Fi il (14 76 40 <A it b
R IT R K T AR DG FE T FLBTLE W SE kA R R
L % SN R FRBEAT T o B A LA
LR Wb R B AR DCRIF 52, 55 [ s 0 K 24 1Y
27 55 Ak 2 S G 2 R BT A I %) 197 ] 5 T
AT TR Z MR E 505 . Katherine A. Mirica
SEN T 2009 4F i 0 TG 8 0 00 5 ARSI
LT LR RS AR I A A T 0. 8~3.0 g/em’
ARE SR L 563 R i L 1% S IR = R A
Tl R BEUENE LA S 25 dn 3R A W 0 R R ) S
T HIEErgE O E B, R 5T T AR BRE B 5
G 2 VA T 2B P S S RN A A AH C B R,
AR T ) AF 0 ARG 0 26 (A AT R 1 i
F18 2% JRE T 91 BT L o 92 7 1 0 VS L BT R TR
FRArH UL A OGWE 5 R R R AE JACSTY
WL R % =R AT BN 2045 4 48 o i S 0 8 () A X
T N AT T IR E L BESE T G R A
TR ARG BRI B A I T 4 R

AT 5% B2 ARG Ty ks, A B3k B v N B Y

38 H R A A O A, 220 BB R
VERI AT B A2 . JF B, % T/ RO R i
WOFERORIRE . RS GUEF I BRI T
— ol X R S R N T i . R S
SERMEATIMG T TR A SR e
A A s B 0 T 5 2% 3 9 0 o o R ek LA
Lo SR RLRE R TS A ST T IS8 . %07k
HAT 3 By o ARAE T8 B T/ RO R i AT AR
T B A K 58 S50 A

2 HEFERFTG X

PURE TR W 50 % JEE 600K B D 4 7 3 2 BT
- P K A B LB AN P 1 s . PR
o G TR A A Xt I B O s R o T Xk 2 7 A
B BE AL BE 7 . K BURE A IR A WG 2 o 1) 14
IR A Jo 8 R T AR i A I MG 7
IEHTS s 2R — 2 R h,

|
I
|
I
|
L\
|
I
|
I
|

Sl

I
I
I
-
I

P15 A ) S

Fig. 1 Schematic diagram of magnetic levitationdetection
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Fig. 2 Structure figure of device for the measurement
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Tab.1 Comparison result of different measuring method

for PLA and PCL

e EEE BE FENE
el (mm) (g/em®)  (g/em?®) Z5H (g/cm?)
PLA 15.8 1.256 98 1. 256 1. 258

16.1 1. 255 01
16.5 1. 252 44
16. 6 1. 251 81
15.9 1. 256 31
PCL 31.1 1. 144 54 1. 145 1. 144
31.1 1.144 79
31.2 1.144 79
31.0 1. 144 54
30.9 1. 145 03
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