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Galvanic corrosion behavior of dental amalgam coupled to three types

of dental alloys in common use
LIU Bo, et dl
(Department of Prosthetics, the Affiliated Hospital of Stomatology, Chongqing Medical University)

[ Abstract ] Objective: The galvanic corrosion behavior of dental amalgam coupled to three types of dental alloys in common use(pure Ti,
Ni—Cr alloy and Co—Cr alloy), was investigated in artificial saliva. Methods: An electrochemical method was used in the measurement of
corrosion potential(Ecorr) . polarization resistance (Rp) and corrosion current density (Icorr) of four types of alloys, and current density of
three galvanic couples. These electrochemical parameters were analyzed statistically. Results: The corrosion potential, polarization resis—
tance and corrosion current density, respectively, were statistically different among the different alloys (P < 0.01), and the current density of
three couples was different respectively (P < 0.01). Conclusion: The pure titanium exhibits the best corrosion resistant. Coupling to dental
amalgam, pure titanium is the best choice, and Ni-Cr alloys is the worse.

[ Key words ]Dental amalgam; Dental alloys; Galvanic corrosion

WREESR—MPI KA TR SR IEA R, R SRUEFEISIKE,

BHAR AR EENEZ B ERREHRE,H

ZHEA ARIESEIEH RS ERESESERA 1 #EFAZE

EIREY, ZENBREEMRERF RENEH

R, PEENMERE MR R ERER, R L1 ##5EE

SBRANGEETRAN RS, Tt BERN, B Ag-He 6% (REBRERMHARAT );Ni-CrE&£5

ﬂﬂéﬁﬁﬂ%ﬁﬁf%ﬂ%%,@ﬁﬁl%%ﬁﬁi%ﬂﬂﬂﬁ Co-Cr&5& ( BAMERGEDERARAT AR ) ; & Adisk

BT, BNENETERASS5FRERS (PHEEHERAMFELNT) . SLEIHUEBRYE

& I R R Rk TR . A SEI A A g s UESATR); EIhEER FHEEKESE ( EHIAFETRE

SRS SRR HRRAE T IRER

BRFEREEMET TR AEREEERS ) jews Act SMERBARIRZES D

B & ( §42 % Smm, 1% 10mm, F 10mm ) ;Ni-Cr &4,

fEEME, 2 HO979- ), B A4, Co-Cr & MAISkIR & BB B R %S, # &R
LEFRF G FHLLBRATL, ¢ 5mm x 10mm EIAEREEE, BRARNKIEES OBHEEA



http://www.cqvip.com

— 386 —

.0 0 0 http://www.cqvip.com|

EEEEFR K254 2006 £ 31 %% 34 (Journal of Chongging Medical University 2006. Vol.31 No.3)

( 1142 4.5mm, %2 10mm, & 10mm ) . BrE&eRAE—ER
B REMN 020cm?, B —EEESLS| H, AR R
ERPEEE T, IREERE A 400 # .600# 700 # 1000 # K>
5 P B ' , PRI TG 7K Z B AR BRI 1 IR b s
BAATLHEBH 24h £ /. SXRAMS RGN, RE
¥AER— 2 BEERNRELESR,

122 A FEHE  KSEE A TR B EMA 37C
EBRAKBRE P, ATHERABSONE 1,pH =72, BERA
KBS,

HEMERER 4 #& &8 Ecorr Rp.lcorr
EREE (P<001), FHALEFAREEER
(P<0.01),

22 4 FAH4H Tafel A A EBLE 1

23 3MEBHGLAEE, LANABEZENE

A& 3,83
3HBEMAEEERTEEHEEREE (P<

001),

®1 ATREBERS (YL

KCl NaCl MgCl,* 6H,0 CaCl,* 2H,0

EAK NaF KH,PO, K.HPO,

13 0.1 0.005 0.1

0.5 25x%x 107 0.027 0.035

123 #WiRFE: RASH=48RER, UHH IHS
%, JATH SRR (SCE ) 155 th i iR, FR AR N TR AR,
BEBEBHERBAATEE D, AELEFOREHE SR
FEARFF 1mm MEER, BEBREER SRS MR R
Gk, B 1 WA ER 1 IRATHER.

ZHRBAATER Smin j5, T8 BR800, %
TR R - whiE ke, R atiE 2 400s, B F BRTFES
H3 FEE AR AL AR/, Bt Aty e FE(E BN B 4RI Tl R AL ( Ecorr ) o 3
ARSI E R R, MRS EE AR
HEhEL AL BT 20mV, FHREEE N 10 mV/s, IR L HAR
S3REIE, LB POB AR 1L ERE (Rp ) ARAL B BB AYLE
MRS AR A BIITE 0.99 LI L, 43R (Tafel ) BHZEHY
B RN - 1.2V ~ — 100mV, $R B EE 5 10mV/s, 32 4 1
WRABARAR L R RIS, SREETERELERM
32, 32 A N R AR B BN Bl e 0, B T R B DR R R
ERER, BEEMEREE (lcorr) . WG, Ag-Hg &%
B ER, 45 S5HE 3 e AR AT, WL
B 2R, TR 4005, BANREEN S K, TR KB
SAS GLitak{, #ATH M,

2 &5 B

21 4oL ARE el BILE R Bikd
KEERLE 2

22 JHESHERBMBL RUBERM

EHRRREEE (v s)
Alloys Ecorr(mV) Rp(10*Q}) Icorr( . A/em?)
Ni-Cr -253.05+6.37 6.67 + 0.40 17.88 + 0.29
Co-Cr -223.821+4.79 7.97 £ 0.49 16.44 £ 0.11
Ag-Hg -167.57 £+991 18.49 + 0.66 90.58 + 0.69
Ti -180.63 £5.79  69.67 +0.52 0.73+£0.11

30

~Colr
40 —%iCtr
Ak
50 — 1

£0

log(Current/A)

80

80

Potentlal / V
B 1 Tafel &k IME
404

50

£0

tog(Current/A)

90

-100 T ~———

0 02 04 06 08 A0 A2

Potentlal / V

B 2 Ag-Hg &#& Tafel Hi22ME

0
o1
o2
03
04
o5

|
NCe/iels CoCr/ar-Be  TACM

06
o7
08
09
410

Current / 1e-5A

0 ) 100 150 20 %0 300 30 400
Time / sec

E3 mERifrithiEmE
#3 3HABABMNMNEAREER(x+s)

Galvanic couple Current density (. A/em?)
Ni-Cr/ Ag-Hg 4221026
Co-Cr/ Ag-Hg 3.06 + 0.48

Ti/ Ag-Hg 2.10+0.42



http://www.cqvip.com

WEEERICESHE 2006 £ 31 %58 38 (Journal of Chongging Medical University 2006. Vol.31 No.3 )

.0 0 0 http://www.cqvip.com|

— 397 —

3 it i

A SR e, 37 ( Ecorr ) 2 7EE A R H RSN
B EA BT EERAFEBEN (FRER
31 ) o Ecorr {E#E T, FoA 6, F B A1 AR K, P ol ]
Mk 2 B N, X—-SBEERBER
REEHERERNMB I EREE, ALK+ 457
44 ) Ecorr {EHES T K Ag-Hg > Ti > Co~Cr >
Ni-Cr, Bl Ag-Hg & 4 89 /8 D i (5] &% /]y , Ni-Cr & &
BB AR K. P Ecorr (AT LAEM LB &4
B BB , X F R 2 B A TR BT S &
RHEFE A SEME. {HE Ecorr [ERRER
A SRR EhEE, EhEREEhdRESD,
Bt G EmEEET UL EREY, K TEH
R0 TH AT R (BB ) SERR B O, RAB AT S
&, AVEERKENNA R TREZR,

LR AL W 5 £ R T ok R R B TR /MR
BERALT (—MTH AL m <20mV ), LE (L 5% 1L
MR XRRX—JRHE, /B Stern HERFHXRENR
A, B4 RCER I (Rp) 5EHEE (Icor, B
F R S BE ) AU EE o Rp AR, Teorr /)N , o 3
ERIE; RZEMEERR ., ALRP 4FE4 Rp
{BHEF A Ti > Ag-Hg > Co~Cr > Ni-Cr, B 4f Ti #9/§
MR8, Ni-Cr 5 &R, MH Tafel ELRIME
BeoR A5 oY SEBR A iR B Ti < Co—Cr < Ni-Cr <
Ag-Hg, Ag-Hg & & TEIRMRALAT, Tafel BIZEAHLM],
ArEEHB L (WA 2) ,HHERRILN &4
FREMZE, TR BB REERER R, T
LA AL B ISR AL X = &5 AT DAGBE i Su Bk 5
XtF Ag-Hg & &1/ M BRI FBRIRIL KNG T E
MEERER, WTREREE AT H Ag-He £ &4
)5 R AR S AL, /IME BEAR AL B B AL
R, TR AL AT E AL RE R Y, B FLoh, R S 2
R K. Ag-Hg 8&BMLENZHE S, Bttt
BHEEER, (K44 Ag-Hg &4 v, HBUEM
T, AHNG RETWHIERZ —, MALR
KAKEHE Ag-Hg AR E v, M, TEREEM
B n #(CueSns) o FEMUT R =4 I E =4
FERBWE MY REELY K CuCly-3Cu(OH),0
BEAERME o HMARS&PRIEEM, EHik
ARG EMAZRE, nw HOBRETIL SR
REBEBAER N Ag-Hg B BB NS

P T & ENEYHAEY, 4 HEEP TIH
R Ak B BB /N, P ok i A 1, X R R M Bk B AY
MR EEN R ELE, FEE T,
XEBEA A, E4KEEE —ERENKET
BB RS & EBRR T LR BRI E
. AtXZRENEAER TR, BHRK
R BH , (15 76— 2 HRUFE T H I % B I e R AR Al T
AR{EAR/N,

RMWERIEEETF—BBFEERT . AT
J8 ot B S AN IR T 7= A R B LR, B R AL T 2 R
FE& i &) , T B N2 4% 1E B9 4 R P i e T /), B PR
WS BB MERE, PiRkteBEAEIFRP, X
g ’Lﬂﬂ%ff’ﬁﬂ? £/ & i ( Galvanic Corrosion, B Fg
B ) s AASCIGAY R (R MR B 3 7T L,
3 21 B (B X ) R SR A R B (RIS T B/, 7E O ~ 50s
A 8] P9 B AL 2 R8I IS BB ] S, BB RS
Ze, BTRE. XEEREXT P ERAAHR
fLEAE, XFERERBEHAES S, B
A, AR, YWEEREE, B A B RE
i, B2 o) AR e AR AL B B AR R AR AL, (95
oo B e, b AR T ) B, 5 22 9B/ ) , 3k TS5 0 R DA 9/ )
M, i 4 #-5 4/ Ecorr [EFIH, Ag-Hg A& &K, B
LATE 3 A e (B3 sh BRAE DI AR, T Ni-Cr &
& .Co-Cr % Ti ZEXFHRMEE M, 3 L
XF B BB FE (B AR /N B R AR IR R - Ti.Co-Cr B & .
Ni-Cr &, TUERIR L %#ES Ag-Hg 5 &8RS
FRMAE &8, 3 Fa e P R0RE Rk,

4 & it

AERIEFRMERBRUZGT 4 FESL
FR AR T B dE  T

5 Ag-Hg GBS HANBRIES S B R4
B, HIKE Co-Cr 54, Ni-Cr A &H %,

(BAMEE. I B, 5 KK LEREFE. FHE
SHMHTR, )

2 X x W

[1] Bratel J, Haraldson T, Ottosson JO. Potential side effects of
dental amalgam restorations. (II). No relation between mercury

(FH#% 416 ®)


http://www.cqvip.com

.0 0 0 http://www.cqvip.com|

— 416 — BEEFI K252 2006 £ 31 % 348 (Journal of Chongging Medical University 2006. Vol.31 No.3)
RIRANTCHA 824 RSB EEETRR,
FEMREIAAR G BHEEBRESEEELCH ‘
RO BSI-18 iR A BAR F o8 (3.1£2.8 $ * X W

vs4.6:3.1,P<0.05), A RETREVARRT T L%
EByrEE (441+41vs38+3.7,P<0.05), K5 1w
1fi ¥ WL EF <400 w mol/L. & 35 BA B { T ALET > 400
pmol/L B, RAAG B EST B F K IniEUE >
400p mol/L B EMERBEEHE ST AR LIE <
400u p mol/L B , 4F i MR IRAR B X £ JB R R
W, Penkower®RiE , A5 PHER & A 2 B F L HEAH
Y, MBHERBREELRT T LHE (455% vs
27.3% ) . A5 BE R AEEIENIEE TR 5035
HINETT B2, Sl ) v ) P d s RURS: o
RILE AR MLEE 5 e e iR, R J5 I & AE Qb
R % ( postiransplant diabetes mellitus, PTDM ) , HE /f
R AUEF R A %, 5O AGE AR, HER
MAFEREMER, B LGERLOHEBEERT
RS E B8 T 8@ AR, TR ROk,
HTERERGEENREFE, CEYm T IEKA
FPRITFEEtE . RITERESRE RN HBEE/RE
254,57 2 BlEEEZEA . Muehrer™iR & 4%
50% BEB/R—KIZICIRE, T 13% 8 E ¥ HE 5L
M4,

RIMNEREPE R, B4 ELE > 400
pmol/L BE, RJFHEEOIDIRI T BSI-18 W4
BREHABRREE., MIEERREKBEE
BCEA A B ERSA, B AR
ZF AR B S AR B B E TN
SRS, BE KL TXROEMRAA]
R HAEREMARGIKE . BHEH 9K
B 24 R BUE X 1.0 BIAR YT AR AT R G 59 B A%

[1] Zabor J, BrintzenhofeSzoc K, Jacobsen P, et al. A new psy—
chosocial screening instrument for use with cancer patients [J].

Psychosomatics, 2001;42(3):241-246.

[2] Jacobsen PB, Donovan KA, Trask PC, et al. Screening for
psychologic distress in ambulatory cancer patients[Jl Cancer, 2005;
103(7):1494-1502.

[3] Penkower L, Dew MA, Ellis D, et al. Psychological distress
and adherence to the medical regimen among adolescent renal
transplant recipients[J]. Am J Transplant, 2003;3(11):1418-1425.

[4] Teran—Escandon D, Ruiz—Ormelas J, Estrada—Castillo JG, et
al. Anxiety and depression among renal transplantation candi—
dates: impact of donor availability [J]. Actas Esp Psiquiatr, 2001;
29(2):91-94.

[5] Overbeck I, Bartels M, Decker O, et al. Changes in quality of
life after renal transplantation [J]. Transplant Proc, 2005;37 (3):

1618-1621.

[6] Flores RV, Thome EG. Feelings of patients on the waiting
list for a kidney transplant[J]. Rev Bras Enferm, 2004;57(6): 687-
690.

[7]1 Muehrer RJ, Becker BN. Life after transplantation: new tran—
sitions in quality of life and psychological distress[J]. Semin Dial,
2005;18(2):124-131.

[8] Perez—San—Gregorio MA, Martin-Rodriguez A, Galan—Ro-
driguez A, et al. Psychologic stages in renal transplant[J]. Trans—
plant Proc, 2005;37(3):1449-1452.

[9] Baines LS, Joseph JT, Jindal RM. Emotional issues after ki—
dney transplantation:a prospective psychotherapeutic study [J].

Clin Transplant, 2002;16(6):455-460.

[10] Abbey S, Farrow S. Group therapy and organ transplantation
[J]- Int J Group Psychother, 1998;48(2):163-185.

*********************************************

(LiEF 397 W)

levels in the body and mental disorders[J]. Eur J Oral Sci, 1997;
105(3): 244-250.

[2] Cortada M, Giner L, Costa S, et al. Galvanic corrosion be-
havior of titanium implants coupled to dental alloys [J]. J Mater
Seci Mater Med, 2000;11(5):287-293.

B] 8 ¥, KER RERBHARINRES STk
®ma). bR, 2003;12(2):132-135.

[4] Horasawa N, Takahashi S,Marek M. Galvanic interaction

between titanium and gallium alloy or dental amalgam [J]. Dent
Mater, 1999;15(5):318-322.

[S5] Yap AU, Ng BL, Blackwood DJ. Corrosion behaviour of
high copper dental amalgams [J). J Oral Rehabil, 2004;31(6):595—
599.

[6] FKFF, TEF MEH,E TI4LEA LK TS
IS J1 2 B8 ). $5Rh o RO 24 4, 2002:6: 5-7.
[7] \/SOL, BR8N, BEALS5O0BERALM
BB R BT (1] SCA O R ER 42675, 2003;19(2):110-112.


http://www.cqvip.com

