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Table 1 Experimental materials
MRERE BERE
I A8 e Jmm I

H90/18Al/H%0 Mi4 1.02 5. 80
H90/DC06/H90 M19 0.95 12. 00
H65/DC04/H65 Mi18 0.70 7.41
H65/Q 195/H65 M25 0. 30 14. 00

H65/Q345/H65 M27 0. 20 17. 80
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Table 2 Composition of cladding metal

BRAESE w/%
HEEMHE
Cu Pb ZR SR
H65 63.0~68.5 <0.07 <0.05 <C0. 45
H90 89.0~91.0 <0.05 <0.05 <0.3
%3 BESRAHBNES
Table 3 Composition of base metal
BASE w/%
EREHH

Si Mn P S _ Cu Cr
18Al 0.11~0.19 <0. 06 0.35~0.55 <0. 020 0. 010 <0. 20 <0. 15

DCo6 <0.02 - <0. 30 <0.020 0. 020 — -
Q195 <0.12 <0. 30 <0.50 <0. 035 <(0. 040 <0. 30 <0. 30

DCo4 <{0. 08 - <0. 40 <0.030 <0. 030 - —
Q345 <0.20 <0.50 <1.70 <{0. 035 <0. 035 <0. 30 <0. 30

BASER w/%
HEZH R

Ni Als Nb v Ti N Mo

18Al <0. 30 0.02~40. 10 - — — - —

DCo06 — =0.015 - - <0. 030 - —

Q195 <0. 30 =0.020 - - - 0. 008 —

DCo04 — =0. 020 — — - — —
Q345 <0, 50 — <0. 07 <0.15 <0. 20 <0,012 <0.10

1.2 & A ZoRENUZ M i (EDTA AR S W™ .

RETARNN ¢- B E-2 LW . GEHLE (=
1.11 g/mL) E B+ 1D B A+ . REHF TS
BPHEP R EE R (JRE N 200 g/L) BRRAE B
GRE R 100 ¢/L) BB E B W (KA 500
g/ ZHEBRBEBRORENRN 2 g/L).

ZrhER A H & R 150 g BN IK P MY Bk B
FkH, REMA 30 mL B8, HRKBRZE 500
mL,JE4].

VEME 4 B 10 mL MR EREBBE WA
4 mL BEBR, /K BEZE 100 mmL,RA.

BAREER T . BRI 0. 5000 g AU SiSE (BE R
B2BAR/NTF 99.95%) B F 150 ml Fedrd, SR J5
A 10 mL MBBRIBE B, B A 500 ml ZFEHEF,
AARBZEZE,ES, 1 mL WEBRF T8
1 mg.

FREL 7.445 g (S RN Z 8 8% T4 200 mL
Bk, REHHEBA 2000 mL ZEME S, K
MBZZE,RBS. BE 10. 00 mL KEIRERBR T
250 mL B4, N4y 70 mL B7K 1 20 mL B2 np
W 3~5 WM _HEBEE, HZ RN Z B —#s
AR ERBHCERRH RO AT HERNIARL,
T Z TR U Z, B8 b Y TR S TR A SE B TR B

1.3 RBFHZE

1.3.1 H-WEEMEER

BB E T 500 mL LA S, MR 10
mL,4 4 WE MG EAE, BK 2 mL(BIM—KH
BIRFZD . MR ERXM BB T (BREH LR
. & EREL, ZH,URRIBENTEHRE %
HOMPRERETSBEHEN, FMA 10 mL #H5H
BEREEBRERALTEBEER, UBREEN
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Y. BEHABKSEZE 2 mL, B H.
1.3.2 HEEMlE

BB A 125 mL %% H, A 20 mL
IR, i BB A I 4 mL R REH
B 30 mL BBRBRYEW, INKE 70 mL £4,IRS . B
A 10 mL BB RBR 2 % WOR 20 mL Y 4-FF -2
R, B% 2 min, FBRESEREFEZKM, FHEN
HPBA 15 mL BB 5 mL MEIAEER, B
%1l min, FBBE S EEFEZKHE BAIEBA
250 mL £EAF 9, A 50 mL 7K 42 W B % 43 V0 3, Bk
WOEAFW S, BEiA 20 mL B2 s v, BEUBE
# 1 min JFMA 5 mL FAEHEBA 5 mL 5
BB 3~5 MM _H BB BEHZ %N
LR ERERREE, EERBBLatR
HE, I RO AL

BHEEETRIIE:

— -3
wy, = CV2 V) X65.38X1070 )

my

RDHc—Z Z 2 VE 2 PR = 817 xE 7 WY 55 B vk
B mol/;V,—ERIERZ _EEZBR _HK
EBBHER, mL;V,—MEE B TE#EI K
WZB i EBTRMER, mL; me—ik B 0 R
B ,g:65. 38— EE /R & , g/mol.

2 HR5WR

2.1 BBAE

BRETHENERE, - THEEEZ S 2WE
fRds, B — 0 B R BRI A, B4 KB R
Xt e SR A B B B R T K.

4 FFREL 0. 20 g BB E T 500 mL HER LA
FLOMALCRKEE, RAMR SR IEAR .

RIS HHEREOERTRETEOER,

BRERSI TR 4.

F4 FEBBEAERER

Table 4 Different dissolution methods and resuits

VRS BRETE BRAEEEME R
- $#0.20 g IRBET 500 mL LR F, MALBKEE . MA1IomL HAT2E®: FRAE
BB D, MR EEANRRTL. FLREMNREBESFE 2 mL. EMHBLE, BERE.
¥ 0.20 g iAKE F 500 mL BHEFF,.MI0mL KA : D, mHE HREZ2HBER, R
s AL ERNBRAEE . BTFTERMALEAE, 5 KEM BK 2 nl(E AEHFHE FEH(KT 0.4
M—K AR R ZD , EERBEREL. & ERED EBMNAKEE  mm) R KX
2 mL. : B REER AR,
#%0.20 g IRPLE T 500 mL 24,0 10 mL #2881 : DMHRE
-+ dEtE ZERHIBEBRZLS.BRTEBMAZEALS. 45 KEM. BRZ2mL(E HEREFH EXBERE
+ B8R M—XFEHFZD , BEMA 10 mL #MELFZFERNMEMPBEEE ERAIBE

2 mL.

MRATH, BT H-WE S B EER, XA
Semitm . HELMIEHE, hEREERELE
REMAMRRK T ZRBETAEEAS 2R
i, ELFERT B

HMBRERRE HRE5&RMEK
Fe'* \ M FRAEPTRENKEFE, B BY Fe™ &
B Fe'™ , BT LLYE B h [F] B 77 76 Fe'* #1 Fe'™ Piff
BF F 5 mRAK P mA & B &R B R
SR AP, TR 5 B R B R i B AL Bk

HEYS, FBOEFRET WO RARE, AT W T 5
BB 750, SRR B & Wt A BUE P, H B
EBFHRTHNESHHE. RASNERENDE
ERWHMK T R, 55T R4 R Fe*' , B H
SR EMAF L BN AR EAL R Fe'™ , AT H R
T FeT W0, B B3R K AR R E T X
HE.

2.2 #ERENTRER

BUEETH R RELRIRER,F
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NAEFELENESTE. 28R S8 mmm
BRIARS  ERBB P EMA KRB FILE mIR
IR R0 Fe'r 1 Cu® , RE MA TR BUBR
BEBRTHEHEFSREAREERERN T ERSE
AR F . Hogh 4 HE-2 RBIER, DB F M
Cu*" 5§ Zn®" —BHERBFIEN B, EEBE K
Cr** , AP, Mn®" Fl Ni** #8 K ¥ 2 BUER 76 K 48 i
FE FHAPHANS S MAKRBENBEMBERKAE
VLA AR ZE BB KA, KR ERE B W
Fe'™ ,Cu®" AP #1 Ag* 43I A S L 8 . B IR FE k.
SAZRNFH ERSE, SN B A RFH
M HR T AR T H.
2.2.1 FALEHERNEE

A H65/DCo4/H6 MBEE B XN
T.41% BB & B K, B REWE R R Fet
HEBEE, AR ERLENAE.
ARKEFERERK F ', Bk FHWF 5
Fe'" & AP JE BB W BL &) FeFs® 1 AlF*, X4
RUEHMHEARN BRI, Fet REB I & g &,
Fe'* &£ 5 St M B fUBR 8 & I, A4 R I 40 6 B9 B4R
L EY[Fe(SCND, ] ", U R HEHH A&
Zeplt I Pt S BBRERMNE SRR
Z,2HEGENRERENERNEE FERER
Bk B9 B, HE T S A B B RE B R

FRER 0. 20 g BE5 324007 U AR AL 8
B HUEAHATHTEASBENNE 15T
RS ARS TH FAEZWARER 20 mL #3&
H, BER AT b HEWE Fe®™ .

£5 FARMAENRBER

Table 5 Experimental results of different amounts of ammonium fluoride

B WELR wZn) w(Zn)

F#/ mL nE BitE/ % WRE/ X%
10 EH 2.90 2. 880
15 E#® 2.90 2. 891
20 E¥ 2.90 2.903
30 E® 2.90 2.911

2.2.2 BRRAERMEE

MABRRE H 82K T ##K Cdr 8+ 30,
H65/Q345/H65 MR F M BEE LB & 17.80%, &
EBRGHEEER BREHNBRP CC HETER

i » B 3% P 6 Ok AT A I DA R R R R B R £
M.

PR P 0 A B BR , Cu™ BB IR & SR R Cu™
Cu' BEHRRE RESYMERK. RRHARR 26,
BAHEEMN C'" 5 SCN BAEREHEF 3
BEBRMAEAFINMAF . X—-FTHEHRE—EEB
B AR % T S W B B 2K U, (B 4 R AR, 5B
—7H Cu** 5 SCN™ £ & ERE T Wikt AR
HHHEP, AT mEAEAENEE, TRENEL S
By A e,

FREX 0. 20 g #¥ & » #2347 J7 B 00 o 22 5 B 98 9K
AR . HMAGAZHTESHR PSRN E,
GRINTHRGE HR6 WA, YHKKHRER 30 mL
i, EBRBUOR BT

£6 FRARRENHRBLER

Table 6 Experimental resuits of different amodnts of thiourea

WK OWEAA w@n w(Zn)
Af/ml W& BOME/%  WEE/%
10 E¥ 6.17 6.166
20 E#® 6.17 6.167
30 E#® 6.17 6.170
40 E® 6.17 6.173

2.2.3 MiEMREARMEE
RARENERIERE-EHNRET 5HF
B BEHE T, RIE8 4 B -2 RFEER, AR
MIA RN BN EABTFREEXBMELAE M. 100
mL KEBEB PR ARENMARRIEE 4% ~5%
o EREREH, XREEEY. BB RA,
URERENAENR 10 mL B, AR FHER
RBOR.
2.3 niREYK S

FREL 0. 20 g By H65/Q195/H65 BE &, 4+ %1 n
A 0.1,0.2,0.3,0.4 mg &, FERIEZME T LW
FEHATHE . ERAET. NETTUES, %A
BTN, BE BB AE 96, 090 ~103. 5% Z ],
FEMER.
2.4 BEE

WA R M B R 0 5 AR A B
RS & BRI ST AT 11 YO, T
BT 8. ik 8 WAL AR B A AT
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Table 7 Test results of copper-steel composite materials
standard recovery test

3 &% #

(LMAZRR 10 mL, 4 4 KFMIEHE, &
K 2 mL(BM—RBES A ZD R AEREER
HAmTe L RENES, RIIBENTEL
.88 MRRERETLE RN MA 10 mL 4
REREERTL, AR UREANELD HAHE
BB E 2 mL, %8, LR R E A A
5] JE BE ) § - S5 4Rk

£8 E-NASSRHEMEENE

Table 8 Precision test of copper-steel composite materials

BB ME/ In A Zn Bl Zn [E#
&/mg H&/mg /%
1 0. 2039 0 10. 634 —
2 0. 2039 0.1 10. 730 96.0
3 0. 2039 0.2 10. 841 103.5
4 0. 2039 0.3 10. 926 '97.3
5 0. 2039 0.4 11. 027 98, 2
HE w(ZnWEHR/ %

PRMERE SD/ % HIxHERAEMR 2 RSD/ %

Mi14  0.64,0.65,0.64,0.65,0.64,0.65,0.61,0.64,0.65,0.63,0.64
M19 1.31,1.29,1. 34,1. 29,1. 31,1. 31,1. 31,1. 32,1. 32,1. 29,1. 29
Mi18  2.88,2.93,2.89,2.88,2.89,2.95,3.00,2.91,2.86,2.9,2. 88
M25 5.28,5.20,5.23,5. 21,5. 24,5. 16,5. 24,5. 20,5. 17,5. 18,5. 16

M27 6.16,6.18,6.17,6.19,6.19,6.21,6.16,6.17,6.21,6.11,6.16

0.012 1.85
0.016 1.24
0.040 1.38
0.038 0.74
0.028 0.45

OABEERFAE MR IMAR, BBREFH
BEBRE-NEAMBETRER. K THEIK
T

() BAL 8 R BR B R K FE 4 8k T A
F HEREREERRNRPERBEAET T/ 4
FE-RFE2EZBRLE. BERET . AET.8E
FEEFE AAKRPENEEPER K ERE
B BRI BA S FRAR AR B
T EET EET . U_FEBERIERN, B K
VU Z BR A7 M S RO 5B L T - E S AR
SEMENRB T SREW. ZATEREEY.
EEHER.
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Determination of zinc content in copper-steel composite material
CHEN Xiugin
National Center of Quality Superuvision & Testing for Copper-Lead-Zinc Product , Tongling 244000, China

Abstract: The copper-steel composite materials were dissolved by adding hydrochloric acid first, and
dropped the hydrogen peroxide step-by-step,adding nitric acid when the materials can not be dissolved. In
the solution by adding ammonium fluoride, thiourea mask most of the iron and copper ions. In dilute acid
medium,zinc and ammonium thiocyanate formed complex anions, extraction separation with 4-methyl-2-
pentanone. The chromium, manganese, nickel and aluminum ions in solution were removed. Adding six
methyl four amine buffer solution, the zinc ions were stripped back into the aqueous phase, added
ammonium fluoride, thiourea masking residues, iron, aluminum, copper ions, with xylenol orange as the
indicator, titration with EDTA standard titration solution. The determination method of zinc content in
copper-steel composites was established, and the content of zinc in copper-steel composites was determined
by this method. The results show that the accuracy and precision of this method are high, among which
RSD is 0. 45%-1. 85% , and the recoveries of zinc are 96, 0%-103.5%.

Key words: copper-steel composite material; zinc; extraction
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(L#8F 134 1)

The analysis of microhardness testing of bonding force of
NiTi SMA thin films and PZT substrate

HE Xuankun, WANG Jingang

Center of Material Characterization of No. 46 research institute of China Electronics Technology Group
Corporation , Tianjin 300220,China

Abstract; The NiTi SMA thin films were deposited on the surface of lead zirconate titanate ceramics (PZT)
by magnetron sputtering, and the bonding properties between the films and PZT were analyzed by
microhardness test. The results show that the bonding force of NiTi SMA film to PZT matrix is decreased
with the increase of the width of the deposited film. The NiTi SMA film with film width L<3 mm has a
film-bound capacity of 351 N/mm?, which is 2 times higher than film width L=3 mm.

Key words: microhardness; NiTi SMA thin film;PZT substrate; bonding force



