H18% 2 M mOE ¥ OB ¥ W) Vol. 18, No. 2
2004 4F 6 H CHINESE JOURNAL OF HIGH PRESSURE PHYSICS June. 2004

XEHS . 1000-5773(2004)02-0157-06

SRR F BRI RS

%’J\ /%1,2,%;2_&3@2’3&%%1,%)r/\l,z
CLL DY I R 2 v IR i TR W BRATE 5 7, DU I B 6100655
2. v [ AR BE A AT B S R B O BT o B B S AR R Y B SR =L DU ISR B 621900)

BE A TAZHEAEEMN G mmXD1. 0 mm) FH REE, 2%, XH4 55 LE 4%
GRERGHNEZE. EARERRCEREE, NETHEEL R Rl &, K& T £
50~60 CHERG THALAEREALAKNREEI~I3VIAX—FENTL4AH;RES
BTYHBRARRAON I RN T Z 58, NTERRTHELE & TRES & E%H L
Tody e —BMAT TR EREE RN BN T, AR, 2 TRFERREE
FUEURFARL I L BB LELENDERER L LRBRENE N, AT ETHIH
G EEA 4~15 pm Z BB ALO, . AL R ERE THETHEE N 6 pm BB F4H R H
FLEJE N 250 V.1 min, AR QR E (77T KT #E 4 h Jo 4 % J5E 09 4 32 4 W Fo v 48 2 58 40 ok
KEZf, BB 300N - mAFHRLER NBEZLXEANF X —HBELF KT 20 ns, AR
EHEENT . ZRRALRAE - PR E.

KB . IR ANEE kR R RS %
FESES. TM643 TEAERIRAD . A

1 35

7 ) R el s 246 1 A S84 4 g i i R 00 1 ) S 8 e R R R B o el 203 R A 5 ) 0 o
7 I A4 T O AT pl R A3 WA 5T 61 BB Hugoniot 280, Xt AS [A] 400 46 bR 245 A9 i oo < % o 2 3k
FHAS [ 45 4 14 WL PR, JFG o [ ol ol R B il 7 Y A i ) o 5 TR S22 K Al L PR L L 25 44 L
BB A LA L R A N R R R R N Y — B L 6 500 B — N T 2 CAn LR B — K
YOt — Uk 20 2 45 G — MR — DB B S — U R AP — PR A AR OGRS SRR . SR, [ TR
I Z 1B 2 R iy S v AR L RESR T T LR O i S B IR T R EAE N BB 57 B SR R T
R 5 32 A7 35 AR CRO B9 13 55 o i EL D 22 25 2R R AN e L — B 22 T SE PR AR AN B AR UE . X PR 0
TEAR IR AR PRI T A U LT M« oh 246 25 J22 0 35 I JBE A Il 1) = B 7 J2 IR S5 M TR R N S A TR &
Gy 7 B AT B it 1) 0 R0 ok P DA R ¢ v v 37 5 A B B TR 0 — 20 R BRI
L2 SR R 5 B 2% )2 10 f ORI BE 7 o 1 5 [T i B iy 0 R o e A BB A i A A e o P 44 52
560 B LUS  WAR X rb 220 R ok HEBR SRR . — MO OO T RE ORI 28 R AR B . Y R IR B B R
22N o 2 S e A A SR AN T sl O b 52 0 B L L 2 AT R I e RS Bk BT DL AR rhli TR
246 S5 58 v O kR0 PR i e 8 o P R O e — e D O R R L G R L G I RE R /D LI TR
PR A1 1) ] Bl P R 5T

FEE TR EEER GRS LA SRR A 5 72 R IRETT BT A pl— 2 4 2% 5 AR
R Z 4~5 nm BICE IR AL (AL Oy o H A SR A2 A0 65 S f0 I 018 2 44 2 580 I 1 2 P AR AR
R T4 14 A 153 A TR PR R A, — AN BB A R BT R i AR B T T R A 4 )R

i

« UTR B HE. 2003-08-04; f&E HE:. 2004-01-05
EHE BN A BLC1956—) , 53 A BIWFE 5L, EZEEST 7 1) kv T e FE A B S B0 5T . E-mail : physics_sun@163. com



158 = H L7 i 2 Eild %18 &

o % I I AT LA S T AR R A A DURR I R BRIk (R A 25 8 1 I L2 R PR 558) . Hop
P BURRIE Az B 4 25 58 Jo i i P » 46 5% 5 38 5K 5 0 R 8 Ik 2 ol ) 0 2% IS 2 13 i 17 T3 A8 AR, A
M AR T A4 A 5 10T L 2 B A A R 7 FRL 3 T 8 Aol JE A s T AR I R 4 G 5 il T o
PRI VB AR it ) v o i A% S OF L W] TSR 23R . (BRI R 4 AR L 0 4 7 1k
i SR AR T — S B AR R B R AL BT R N T S5

2 TREHMRRLEREE

AT T A1+ 4 % 1 B A W s 19 A S0 ¢ BEL A 030 5 A A AL L 7T — HERR P i 2 B e i A 2R R
7 [ 6 28 2 0 A5 05 B A L PR T TR B T R S T 0K AL (R A % SRR TSR BT
TEHLI R IR o DL A 00 00 3 37 o 7 100 B DAL 10 7 025 T X 785 4 D 6 T 1 ok 44
M —> M"" + ne @)
n 4 IR 5% 2% 1 TR
TE L AL I v 4 B MR 3 18 2% 25 L T 2k 2R SR R
2A1+60H —> ALO, +3H,0O + 6e 2
I 7 9P 0% S0 b, R0 T o L B 4R A o T 2 2 8 S 2 TG e BT — 2 R 1 L
2H ™+ 2¢e— H, 4 (3
TENTE 1 B B B A2 2 5 i, 5 B Al 26 18 7 /L % 8P J5F 46 O
A ARG 2 A — S S 5 B L 0 B 1 e 2 0 Bl ) g Foverspply~,
Bk 7 E B0 S 0 VA Y PR 3 2 2 2 = R M A D < B e 2 WA L e Alanode] ]
Al 2 A b EL A L X e O B T 7 e BEL A A ) A 3
He T 4 TR R A5 4T o A AR 1 B D 1 L
e PR AR SO /0N T O L A 2, S A ] e 3 | Electolyte.
a0 I3 A S0 FiL R L % B AT SR R A L IR X R AL O
BRSO TF I . B2 A0 i e R e B — o R [ i e 3 0 BT AR A R
R K XN E ALO, IR EFmE, Frid. @i ML Fig.1  Schematic drawing of anodization
3 TR G5 2 T A K 246 2 T 6 B R R VL BV, B R R
IO B4 P T 06 3R O BB A A 28 . SCHR R 78— B PR BE A 1R T L 1 4 119 P . o R A B R
7 L 0 3 T 0 08 458 ) o o4 2% M JRE L T BES L T o O B A 4 b R T L GO 1 B
AL O, JEts-T

3 SABRRILERSTRIHI(E

T — AR (T1. 0 mm X35 mm) , BT
B Hrp—um i R B . SR )5 L& B HDV-

Electrobath

AN

Pt cathode

7R G QO L 2 PR g /N~ Originil daa

ABAR AR 3 P B 5 B Z A, A Das TN T Febnomialfieedby S orden
o i R o MR T AL B R 5 a0

B AL I B R A TE 1,75 V A T ARGERE 3 2

HK TR 3.0 V 7eA7 . hBL R R R 13.5 v 20

FeAT BB A0 42 p A SRR RO 10 pAL

B, EAR S 454 F L AL O, BEfFa A K IX T0 15 20 .2f5 30 3.0 135
WAE V=3 VRV, =13 V [, 1§ B AL R Anodie voltage/(V
E RO AL B AL TR AT R IR AT < B 2 BROE S L A L K2 EEm A

*ﬂ*ﬁﬁrﬁuu i R,=1.0~1.2,H CF‘ 3255 |S/%i)§ JIE Fig. 2 Polarized curve of the aluminum wire



230 P BLAE R PR AL wh i PR LR R 159

50 CHIMEIRIFREE TR 1 ¢ 1 A9 NaOH il Na, CO; 1 AERAL P 2 min, 2RJ5H 1+ 3 9 CrO, 1 H,SO,
MR WAL 2 mm,ﬁa‘/ﬂi’“‘# PFF *E%Ei% 1 @Bﬁ(ﬁ#ﬂﬁﬁé Ci,Hp, O BHZFDAHE 1 220
AY 25 B G2 BRIE i AT AL 2F 2 3 min, FiRB— DR RS HES T K YE 1~3 min,

F1 UFWMENERBREATEBRSHY

Table 1 Prescription of the electrolyte and electrolysis parameters for chemical polishing

Ttem Vitriol Phosphoric acid Glycerin Ethanol Sucrose I/(A/cm?)
Vol. ratio 2 5 4 2 0.01 —
Technical Parameter — — — — — 0.2
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Table 2 Insulation data of the anodized aluminium detectors

No. Voltage/(V) Current density /(pA/cm*)  Anodized time/(h) Endured time at voltages/(s)
1 15 13 3 0
2 15 12 5 18
3 25 15 1 6
4 25 18 4 >60
5 35 22 1 20
6 35 27 4 =>60
7 45 28 1 30
8 45 30 2 >60
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Table 4 Comparison of anodization and japanning for the aluminium detectors

Ttem Nickel tube Toxicity Cost Efficiency Controllability Coherence Reliability
Japanning Needed Yes High Low Bad Bad Bad
Anodization  Unneeded No Low High Good Good Good
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A Kind of Anodized Aluminium Shock Wave Detectors
SUN Yue'?,YUAN Chang-Ying®,ZHANG Xiu-Lu', WU Guo-Dong'*

(1. Institute of High Tem perature and High Pressure Physics .
Sichuan University sChengdu 610065, China;
2. Laboratory for Shock Wave and Detonation Physics Research ,
Institute o f Fluid Physics \CAEP ,Mianyang 621900,China)

Abstract: For making a layer of insulated film, which are both thin,intact, even, compact,and with a
higher electric insulating intensity,on a shaped pure aluminium wire(35 mm in length and 1 mm in di-
ameter) , we first measured a polarized curve of one half hemispherical end of the aluminium wire
based on the anodization principle,and obtained an important technical condition that the aluminium
insulated film can be grown steadily in the region of 3 ~13 V at the environment temperature of 50~
60 C. And then,we confirmed a series of applied operating steps and relevant technical parameters.
Therefore,a good experimental recipe, which can be used to direct mass-producing shockwave velocity
detectors with a good performance in coherence and reliability, has been determined naturally. At the
same time,the influences of temperature condition in electrolysis system and sealing method with boil-
ing water on the film’s physical quality and electric insulating intensity were revealed. With the tech-
nique,a Al O; {ilm of 4~15 pm has been made uniformly, which possesses insulating ability of D. C
250 V for 1 min duration. Furthermore, the physical appearance and electric insulating intensity of
these detectors are undistinguishable,relative to the original when put them into the liquefied nitrogen
for 4 h. The switched on and off consistencies of these probes are measured to be not over 20 ns
tested by an impacter forging hammer of 300 N ¢ m. Actually, the performance will be further im-
proved under a higher shock pressure.

Key words: anodized aluminium film; shock wave velocity detector; electronic probe; shock compres-

sion;insulated film



