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WC-Ni—Cr BB AL, mWIHEREMEEZF LTS 2 Enh, WikowK, LETFAKE, (W77 M EItZHInL K
IR T OSZERO R TR OBEFE L RET 2 AV =7 L LTHER STV D, R TiikFEml, & oA
AT U RAARMOEEPRD G TEY, ZNOEMET H720ICE, R 7 OERERE & L THEE S5 KEAIH
EMDBIFTET D BCHERECIEALMEREE O X 5 R RS RIRERICH T 5 WC KBRS & OMMBEEALRFED M LRV T
B2, KL TIE, WC RIS RO X OV SRR 2 L, mRMEn e E2 557201, EXbFRERS
RIEHIHT ATV, WC RBREA & OWRfFZEEI L O RERAENIC MITTRER T o, Ek1 A4y, WRE, FRiEs XU
) OFEEH LT L.

%1 Tifam) T, WO RBIIA S DMBREENMEIC DWW T OEATHIEABIFE L, WC B Sy, A v & aanmt it s Ei
FEFERPIE ST 2 RMAR 2T 2 L & BIT, WO RBIES & ORI K O SRR oM O BER 2 PIMIC L,
AFRSLO B &R R LTz

55 2 B TWC-Ni-Cr i & & OB RZEB)C R T pH O T, e pH IZFHFE L72 0.6 kmol/m* NaCl KIS FIZH
T, BREEDORAL ) % 2L S 722035 WC-Ni-Cr S{HIE G & DR O HIE & RimBIEE, FFEME 7 7 XA~ B RESHrEEE (I1CP-
MS) IC X B WC RHIEA GRSy OMEISH RS2 5, Wo-Ni-Cr R A& OIS &8 204 L7z, WC-Ni-Cr Rl &4t
BHE LT, A U ZITNi-Cr-Mo A& 2R L, WC L OBERZE/ L7zE 25, /A X ZHRITIING, Cr, Mo 3EIE L7=Bé
L7 D, Mo O—EBIZWC HIZER S22 & &2 uHESMHTIC K> THOLMIZ LIz, 20 WC REBIEA DO HFER ORI,
FAMERS IR TP IC 3N T, WC SRR (CTERR S 72 W0 (2 & 0 RBIRBL S 228, A » Z I3RS 2 @B A 2 2t
L, A U FEDPRIRENCER ST 2 2 &, PPEEREEH TII WC ORI W0y BIRFERIE L LTBRT 2 2 &, A v FHo
Cr°Ni b AERBIT 22 L, SOICEWEEMRE CIIMEIO W AR T 2 Z L 2W b Uiz, £z, 7AW VERET
1EWC EBAMERNENIR D ST D03, A X IEREICABBEIED R S 1L, BB Shs Z L aPonicLiz. U
ORGSR L FBA-pH IS BRI BE LB E X, WC-Ni-Cr RSO, pl ISk AIRMHET VERE LT,

%5 3 % TWC-Ni-Cr RREHE A ORI LIETIRER L O A A OB TiL, MKkR Ly 7ORLNREETH
5 PPEDHALER TR I 2 WC-Ni-Cr KBS & DM &ML NI 572012, A U F LADWC, /1 v F G4 % Ni-Cr-
Mo A427 5 TNZ Ni—Cr—Co G4z il » THERL L 72 WC-Ni—Cr SZEI & @O/ fiskh & REBIR L FEM L, Zh oA &Ky
DIRIRZEENC RETIRE R L ORI A AV IREORBLZRHAE LTz, ZORE, THOE(MERSICIE W TIL, kit
TDMRNBREE T WC ERNEIBIL T D23, A X EH O EMEIMRVGEE, A U BGEBICERT 22 &, kA
FURERPRENE L RD L, K0 = X HOERBMREETHZ L EWIoMNT LIz, LonL, A U FHOIM &
PEDMBEIL A U ZERO RV A U2 WIGEIE, BB KIZ L - TWC OB MNMEtE Shvd 2 &, ZOnfjidsifein1 4
CUREEIZITE B S LR b O DIREEHIING Z DO USRI 2 R LT,

% 4 T IWC-Ni—Cr KBS S ORMZEE KT TIRN O] T, WC-Ni-Cr-Mo G DEMEENCI KT T DR
EPET 27201, BT 2 ALK T 5 /o Mialit & Ri/ohr & 20 L7z, £ OfR, MIEREEICHS VT, We-Ni-
Cr R E D /NA » AERITAEREL L, WCEHOLMBEMT 2 Z L 2B oM Lz, S 51T, WC HOBEMEE ITFHED 1/2
FIZHHITH L 2R LIz, TR2b05, BBLHEEREICIT 2 WC OV, WC RO VLR S &2 OIMUOTEH A
AU DGR DIEHUE DR A 2T, FROIERJEORBRRE W Libhol.

%55 2 WC-Ni-Cr R A& AEEFEES) Tk, WC-Ni-Cr-Mo ZBHAEE AWT, BRULFHER & BEFERER % [FHF
WCHEMiTE 2 HEEEZ A, TR X O E A2 2 b S /20 O o217 9 2 & T, WC-Ni-Cr Rl A SO REIZK
ETEFREORBCOWTRE L7z, ZOREE, LA ER X O WIIRE OB LV BEREICEET 20 Wibo &1%
7% LT, W RBMAEOREAFAERE LY, SOICEITHETP TN LIREBE 0D 2 L CIRMEEIT—EL D
LR ENT. Fi, BWMREEN—EOSRMET T, WD DFHE SV BEREIREE L AR EE O 4 18 S Y R B
E—ET LI 0D, W OB EEDBE & LEROHMAERITITTRNZ L AP LN L.

%6 F Mk Tld. RRRSUTHRONEREERD S WC KBS & O MBS LRREN EOEE AR L, AGRLOHE 1 Ehbd
5 EAMIE LT,

% WSCE BT, F3C 2000 F° & HE3C 300 757 1 RS ORHET 50, b L<IFHEI800 754 1 HBRH L T2 S0,

Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).

HE  WSEE I, R R —F VR TN (T2R2)IZTA U Z — Ry MARSNET O T, AR ATRERHPH O N TIERL <72

S0,




Attention: Thesis Summary will be published on Science Tokyo Research Repository Website (T2R2).
(3R )
Doctoral Program
2 =
Ay jc E S|

THESIS SUMMARY

Hoea—R A H HRaEhL B8y © it ( B
Depértment of, Gradute major in &r 7{4,{' a— A Academic Degree Requested Doctor of a
FTARKA S FTHB A -
Student’ s Name {%% %% Chief Examiner % R B

S (P 300 FERRE)
Thesis Summary (approx.300 English Words )

WC-Ni-Cr cemented carbide, which has excellent wear resistance, has been used in the bearing
section of the pump, but in order to extend the service life of the pump and reduce the number of
maintenance operations, it is required to improve the corrosion resistance in the operating
environment. In this study, in order to clarify the dissolution mechanism and corrosion wear
mechanism of WC-Ni-Cr cemented carbide and to obtain guidelines for improving corrosion
resistance, electrochemical tests and surface analysis were conducted to study the effects of
environmental factors (pH, chloride ions, temperature, flow rate, and wear) on the dissolution
behavior and corrosion wear behavior of WC-Ni-Cr cemented carbide.

In acidic environments, the binder dissolves, and in alkaline environments, WC dissolves. In
neutral chloride environments, the WC part became passivated in environments with relatively low
oxidation potential, but if the corrosion resistance of the binder was low, the binder dissolved locally,
and if the chloride ion concentration or temperature was high, the binder dissolved preferentially.

Electrochemical measurements were carried out in a seawater flow environment. It was found that
the dissolution rate of WC in a highly oxidizing environment was affected by the thickness of the W
oxide layer on the WC surface. It was suggested that a diffusion layer was formed by the eluted ions
outside the layer and that the diffusion layer have a larger effect on the dissolution behavior of WC.

The corrosion-wear behavior of WC-Ni-Cr cemented carbide was investigated using a corrosion-
wear tester. The increase in the pressing load and silica sand concentration, which are the wear
conditions, affected the frequency of exposure of the new surface of the WC-based cemented carbide,
and the dissolution rate became constant as the new surface was always exposed.

Finally, the degradation of WC-Ni-Cr cemented carbide in pump operating environments was
clarified. In addition, guidelines for improving the environmental degradation resistance of WC-Ni-

Cr cemented carbide were provided.
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