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Performance and Usage of Titanium Materials Resistant to
Crevice Corrosion

Fumio KAMIKUBO, Hiroshi SATOH and Kazutoshi SHIMOGORI

Synopsis :

The crevice corrosion in the chloride solutions at elevated temperatures is one of the important corrosion
problems in titanium from the practical point of view. At present, Ti-0.15% Pd alloy, Ti-0.3%Mo-0.8
%Ni alloy and PdO/TiO,-Ti (commercially pure titanium coated with a mixture of PdO and TiO,) have
been industrially used as countermeasure against the crevice corrosion. In this report, the crevice corrosion
resistances of these three materials have been evaluated by means of immersion tests for crevice corrosion
and electrochemical tests. The results have revealed that all of three materials showed a far more excellemt
resistance than commercially pure titanium, and that Ti-0.159%Pd alloy and PdO/TiO,-Ti were at the
almost same level and a little superior to Ti-0.39,Mo0-0.82,Ni alloy. Furthermore, a guideline for the ef-
fective usage of these materials, which might enable each material to exhibit its maximum advantage, has
been proposed on the basis of the obtained corrosion resistance as well as the mechanical property and the

service experience,
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F 2 VOTHREBC W THETNE SN, EFEA+ v
T H T ChcMBREBEE DD & LKL Bi#HTh s
D, HAKLHEAE ST T v v AW LT 5 BEME
LTERAERTWS. LiL, HEEPERECKTF &
VOIREERA — A=A T 4 & ibid ik, &SR
SHET TR TEIREOTREENELSD. F2 vOEHE
HRBENEMHREETHY, HFRAT vV v AERE
PILERICTRREhORME SHA L WEEREE
BOBREREOB LWEETHEAIRS 2 L2350,
TEIRARTF 2 vOlRMC S CEH LEERME
HO—DR DT 5B.

DX T EMND, FrVOTEFEACEL UL
Cl- £+ vigE, BE, K pH LoREMRTORE
B OWTHE LS BFHEIY, ThbirkoTT& %
BEREDBREELL LY BHELMCEIh TV, Fi
FRE, 3 & FBRIEXRIC OV TR, T,
ERARE LTRSS FERAISh D TERMF 2 v L
# G.P.Ti: Commercially Pure Titanium &32-3)
BHEEBEL LT & RARMEF 2 VR o0 BER
ShTEt.

Bfe, TENHEBECERIh WA EBARAS
2 VYHRE LT, BAELS HLEREDOH D Ti-0.15%
Pd 44 (Bt Ti-0.15Pd L39) winx <, &ET
1t Ti-0.3%Mo-0.8%Ni £49 (LI#% Ti-0.3Mo-0.8
Ni L589) 2 EE ShBAANHEAKERCHS. i,
C.P.Ti »%E{% PdO & TiO, 0R S CTHBEL
LR (B8 PAO/TiO,-Ti & FET) MG LT
XFBRBIEAEFRMAEL LCRIAZIhTW5.

AF Ty, ERE3EEOmM T @AM O &k
ger C.P.Ti LB\ T 3l Lok B e RET
HEEBR, THhThOREEENIL S S, BRAF]
R oW H) @2 To—20F 2 ik
HbeTRETS.

2. Mg ¥ X WAMED LB

2-1 REBRAE

2-1-1 fatbf & R A

Hifko C.P.Ti (ASTM B265 Grade 2 #H) &
Ti-0.15Pd ([ Grade 7 #H¥4) ¥ X O'THHEE T AIE
L7 Ti-0.3Mo-0.8Ni ([§ Grade 12 #X4) »#t3H
ELTHER L. Shibfpofb#Rak Table 1 1
RTERYTHY, Whd RE 3mm OBEEER

B 60 £ 10 BEALHBARAICTREE WM 60 £98 30 g2 (Received Sep. 30, 1985)
* (k) R RLSAFTSS BT FT (Materials Research Laboratory, Kobe Steel, Ltd., 1-3-18

Wakinohama-cho Chuo-ku Kobe 651)

¥ (BR) M E RURFTHEFZEFT Ti8 (Materials Research Laboratory, Kobe Steel, Ltd.)
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Table 1. Chemical compositions of test materials.

. ASTM Chemical composition (wt%)
Ti alloy grade .
(B256) Fe O, N, H, Mo Ni Pd Ti
C.P. Ti G2 0. 053 0.074 0. 004 0. 002 — — — Bal.
Ti-0. 3Mo-0. 8Ni Gl12 0. 048 0.125 0. 002 0. 002 0.28 0. 87 — Bal.
Ti-0. 15Pd G7 0. 046 0. 081 0. 003 0. 003 — — 0. 16 Bal.

(3 VB E2iD) B 7. PAO/TiO,-Ti 12 BE#H"
DLy, FH C.P.Ti fHoXkEY +v F7 I A AL
B, PdCl, & TiCl, oRAWEEEBM LK, KX
rrcinBdgis L < PAO & TiO, oREARLHE (B
oo PdO & TiO, » mol% % 70 : 30 % Ui
D, FIRBEREIR 0.4 pm) R I,
ThBEREE L v 4 OBRORBRI BRI L,
BET X IRARBARBRA B JOBEKLFEEAER
REKH (TEEREINEERIOCHHFEEER) IR
Lic. 7, BETEIRARBH OMRE Fig. 1 ©
w3, REBKF (a) 1%, Ti i PTFE (R Y ES
oft=F v vElE  BERET v r V) BoSEEOX A
= BT TLEEL b -y B THD DT O
T, —o Ti fRedE 32 @ (HE 16 ) o AT
EEEAEL, TEIRAERER (FELETEIH
CTHRBBRETEEIRHOEE) ZFHBELALDOTH
%5 (LB, BB (a)~=rs 27 VERRBH EFRT) -
—7, B (b)ix, Ti 2% (C.P.Ti ALBIT
C.P.Ti LEfE Ti #ofié&e) 2EhAE, PTFE

Ti test piece ’
i P\\$i_y

0% 1 Ti nut
Q0
F—30—4N/

PTFE spacer
(Multi-grooved)

40

(a) Ti/PTFE multi-crevice specimen
Ti test piece
VA WY

Ti «Ti nut
@<—bolt

==
PTFE spacer

f— 25—

(b) Ti]Ti crevice specimen

Fig. 1. Specimens for crevice corrosion
tests (unit : mm),

BISERAS -+ A LT TIi®ALE - F o b THDD
Fibot, FELTELE/EBTE IRECKT 5
TEXFRAEM,F % v C.P.Ti wxd5% BrEshse
FARD T EH L.

ke, BREEEUEHARE®R LT ¥7 25
x25mm (R AL P RBD) o Ti Ro—ime 1.6
gmm o Ti A28, PEHEL, chic TiREFALT
Wik PTFE #ix &, PTFE BlxA+ - >y TR
DT OB TE FBERNTEHRE Lic. b, 15x
20mm o Ti K Ti ErAL, rBEL, BYERE
B lem? 281 Cfh © o w S 0K Rk CHf g8
Lichbor HHRMEBE L. v

RERH- 0 EBERERIZ, PAO/TiO,-Ti %\ ~T # 400
= 2 )R X BB R & L.

2:1:2 FTEERAEAR

LR YRR Fig. 1 WRLERBRAF2BE
L, BEERBCHIERERRE LR, RBh2®ELT
TEXERARFOBEY BRI CTHEL, TXIRAER
3R T X% Sl U .

¥, TEIFBEVFEREBOVTUL, ZOHRRE
fr (LR Egop. &FET) ZEFICHIEL, BEFRT
5L 5% Egor. DA BT BT LR E T
Rl 23~ & IR BARRRERE & U CHHl L 7.

2-1-3 BERAEEEIE AR

Ar FADOEFEREAKICE D & LA 60°C~F
o 1M NaCl kBEEHICHHEREEEY BEL, HC
KR EITEEHRI L DD Epor, ZPWELIC. Egor, M3
RPRBIRDOfED B [EHE BRI O fH 8173 5RKo HC
WinEx RAERBERA HCl BE L L TRD .

*72, ¥ 1M NaCl4+1M HCl B¥Hicks\CH
HEGBEBO7 7 — FR IO YV — FOBERLYAIEL
fo.

B, WThoRBIEEWTEh, RRABRIIBRIGH
KR2vFviNEoRsRE 2oy a7 AaLERL
BRIFRREER A A v K CTRE L. BRILED
FHl s\ Tk, BAEE & LT Ag/AgCl BE%,
e LTES» % Ti A LK.
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Table 2 iz, Ti/PTFE =57 v ERRBRFR LS
TE ¥ BRRBERD HEFHE/ZEY R~ C.P.Tix
20% NaCl %% (pH 4) 3 L0 429% MgCl, Bk
WTzhZh 13% B 10 56% O % ¥RARERY
SRU7c2%, Ti-0.3Mo-0.8Ni, Ti-0.15Pd % X ¢t PdO/
TiO,-Ti ix\Fhd FBERN 0% (TEEFAD Rk
BE) CThot. ToZEknb, SEEOF 2 vPEIX
WwWithd C.P.Ti bl LT & AN 3 <h
TEY, ThbDEETREWTIIFRALDORIRED
W kAot

PH % 1.5~6 wwFHsk U7k 20% NaCl #gdic
BOTHARC LT & FEARERE RS, pH &L
TEELUERY Fig. 2 wr$. C.P.Ti 3 pH 2YE
WiEETEIRARERERNELS Y, pH1.5 Tz
80% AW ELE. Zhrexl, Ti-0.15Pd % X O
PdO/TiO,-Ti % pH h b bTFREEMN 0% Th
v, %7 Ti-0.3Mo-0.8Ni |3 pH 6~2 % i3 0%,
PH 1.5 s\ T#H 7% % RL%k. Liso7T, Ti-
0.15Pd, PdO/TiO,-Ti 35 X ¢¢ Ti-0.3Mo-0.8Ni & 3

Table 2. Occurrence rate of crevice attack for
titanium materials in boiling chloride solutions.

Occurrence rate of crevice attack (%)

Material
20%NaCl (pH4) 42%MgCl,
240 h 48h
C.P.Ti 13 56
Ti-0. 3Mo-0. 8Ni 0 0
Ti-0. 15Pd 0 0
" PdO/TiO,-Ti ) 0
20%s NaCl
100l BPx240h
Ti/PTFE
OCPTi
801 ® Ti-0.3Mo-0.8Ni
A Ti-0.15Pd

A PdO/TiO2-Ti

H
o
T

Occurrence Rate of Crevice Attack(%/o)
3 5 8

o
T

1 1 | 1 1 1
1 2 3 4 5 6

pH of NaCl Solution

Fig. 2. Influence of solution pH on occurrence
rate of crevice corrosion in Ti materials in boil-
ing 209, NaCl solution.

C.P.Ti Ih3shetchicTE sBaeyE T2
ZENFERINI, SArBEo pPH BMEWEE
R MFMEcrx Ti-0.15Pd & PdO/TiO,-Ti »Uz g
¢ Ti-0.3Mo-0.8Ni ) RRRFTHY, b IFhir
NHEDOHDZ ELHELMT DT,

2:2:2 F ¥ ¥ ABIARR

TEEWMEREED E,, ORBLELATHERONRE
BiE LT, CG.P.Ti % X8 Ti-0.3Mo-0.8Ni o 42
% MgCl, B PR % g% Fig. 3 7. C.P.
Ti OB, BEERH 15h £k Eor 138 —0.35V
vs Ag/AgCl (LIF, BRzoFRIETT Ag/AgCl #
BTHHDT “vs Ag/AgCl” (3 EBET5) THolehs,
anuc Bl BT LT —0.63V Lich, FoBiLi
—0.6V Tz IE BE L7z, 48h EH, T2 3#H
BEBAELTHD ETEXEMTTHESHCELWERED
FREDED bR, ZZ THORREBRLYEREA VT,
Ecor. DRBIIEIETBFRIEEBCIS\WTEBED
BIEYT», ZORBAESrT & XBAROBATKIG
LTCWBZ ERER L. Lo, G.P.Ti oFx
FERBARRMEL 15h L% L. Ti-0.3Mo-0.8Ni

Boiling 42°.MgCl;
Ti/PTFE-Creviced Electrode

+
o
N

(@]
T

Corrosion Potential (V vs Ag/AgCl)

]
o
7

1 L 1 L1
0 10 20 30 40 50
Time (h)}

Fig. 3. Variation of corrosion potential of Ti/P
TFE-creviced electrode with time in boiling 429

MgCl, solution.

Table 3. Time to initiation of crevice attack for
titanium materials in boiling chloride solutions
(Ti/PTFE-creviced electrode).

Time to initiation of crevice attack (h)

Material
6%NaCl (pH6) 20%NaCl (pH4) 42%MgCl,
C.P.Ti 220 92 15
Ti-0. 3Mo-0. 8Ni 720< 720< 168
Ti-0. 15Pd 720< 720< 240 <
PdO/TiOs-Ti 720< 720< 240<
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BEE 48h ¥ 0.2V AECHREL TR, BE
48h DREETITTE FRAITRE L Cnieaote.
D k5 Tn Fikt MgCl, B D 35 NaCl B
BT Ti dbklo & % WANA HELEN KL
oo FERAY F Lo ¢ Table 3 wR3. C.P.TiL, 6%
NaCl %% (pH 6) 3 X0 20% NaCl %% (pH 4)
CRWTTE ERARBRKEREIZhER 220h, 92h &
b, 429 MgCl, B cizfiimo & xp 15h ©tho
#2. —J, Ti-0.3Mo-0.8Ni, Ti-0.15Pd 3s X ¢¢ PdO/
TiO,-Ti o\ Citi NaCl %igh & 4 720 h BLNIC
TEEFRARDRE Uleh otz ¥1, 42% MgCl, Bk
et Ti-0.15Pd ¢ PdO/TiO,-Ti 1 240h Wiz ¥
FREOREIIZED bhishoteh’, Ti-0.3Mo-0.8Ni
DT X FIEABEERNL 168h kicot. th bR
i, BIETRANICT & FRAERER L B RO
& ¥ RRM LB ROBER Einh B — L.
2:2.3 BAEREERA HC BE
F2vOTEERRY, TEERBERFO C- 14
voEfiL pH 0TI, TEIHRCEVWTFX
VANE R LIERBRBABITT 5B TH D EELD
h5Y. LichhoT, NMERBOKERRE D KAD2N T &
FRWAMOKNE HAIBRRCH D L AT ENTES
DT, TEEHNO pH ETEBEL T, & Ti Hofi
MErgefk [BAR HCL R (¥ % depassivation pH
OFS ER—) REE L. = o Cik, BB MERTE
Ay EBRE Lick®, BRbEL-=FA1BKE LT
L7 1M NaCl B (HC ¥iin, 60°C~#R) &fE
ALz |
Fig. 4 wRENL PWEME LT, BARKT HERE
Ti ¥t Eqop. (HREERER) o HC HNE BE)
cxb 5 B b a . C.P.Ti (& HCl g 0.06 M %

+0.2}- Boiling IM NaCl + HC! addition
- PdO/ TiO2-Ti
- Of
S
b
<\? -02k Ti~0.15Pd
4
>
< -04r Ti-03Mo-0.8Ni
8
u gk
06 CETi
-08} :
caal L ool 1 i1l —l

107 10" 10°
HCI Addition (M)
Fig. 4. Variation of corrosion potentials of Ti
materials in boiling 1M NaCl solution with HC1
addition (free-surface electrode).

1M NaCl+HCl addition
10" Deaerated by Ar Gas

‘Nd
X W

Ti-0.3Mo-08Ni

Critical HCl Concentration

for Depassivation (M)

3
R
x

1 1 I I 1 |
50 60 70 8 90 100
Temperature (°C)

Fig. 5. Influence of temperature on critical HCI
concentration for depassivation of Ti materials in
deaerated 1M NaCl solution with HCI] addition.

TRAERBCEL T (MEBROEMHS) 25,
0.08M HCl wigs & Egpp MNRBIC BRI IEHE
RO BEALE Inote. ThXp C.P.Ti ofiEagt
PR HCL EEIIH 0.07TM ThH5 o Lalbhb, R
LT Ti-0.3Mo0-0.8Ni, PdO/TiO,-Ti % X ¢ Ti-
0.15Pd oW CEhFhH 0.8M, 1.3M 3 XU 1.4
M L 5 {EASE bR,

ZDX 3 LTHELNCHAERBLEA HC RBELE
WRRE & OBfR%E Fig. 5 Rd. Wwiho#khieo
WTHRENEL b ohTRA HC BEXIEL
ey, MREOFFIELB L, C.P.Ti NERHELIK
¢ Ti-0.3Mo-0.8Ni b, Ti-0.15Pd ¢ PdO/
TiO,-Ti 2FZELEIFL A EFHUETH 2. Lich
¢, Ti-0.15Pd & PdO/TiO,-Ti A REIREHEREE S
PRI AREL (BAEAAVEBE T obbE pH T
NMoge% i cxn), BEITEIBERARLLR XD
TEME S h et & W ERRBOFFIE A% TS
&by ote.

2:2-4 FERYMIBLHEE BT B oA

Bk X 5 e NERBHEFRE S, ThbbiifT & 2 EA
WA ERT5HNT, P 1M NaCGl+1M HCL %
BT s4E Ti MO 7/, - FEIUA Y~ Fay
B2 JE Lic. #HR% Fig. 6 wrd.

C.P.Ti ¥ E,pp. 7 =067V THY, 77— FHiE
HifE 2 SIEM AR/ MBI BBEEN BHOrTEbh
#-. Ti-0.3Mo-0.8Ni i3, E,,, %' —0.55V & C.P.
Ti X0 &ETHY, 77— VEMBRERE—2713{EL, %
Foh V= FABHIT N E2ode. Thbb, 7/ — P
BOMENE H v — FoBEOBRATEHOHER R X b
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W& EBaiEs 2 Vb oM L FIRRN 705

1M NaCl+IM HCl
r Boiling

oCPTi

® Ti-0.3Mo-0.8Ni

o & Ti-015Pd
A PAOITIOZTi

o

Current Density (mA/cm )
=

-
=28

-ZL | 1 1 ! |
0 -08 -04 0 +04
Potential (V vs Ag/AgCl)

Fig. 6. Polarization curves of Ti materials in
boiling 1M NaCl+ 1M HCI solution.

Bift i+ &% BEls BETIIDE E2 DR 5.
Ti-0.15Pd » PdO/Ti0,-Ti ix E,opn. NI HITETH

v, 77— F BB NMYBREFER OLE D
h, Eilen Vv — FOBERONIWT ENE-THOR.
B WTh b RFE RS PAY ks Xt PAO/TIO,
BEd D PAO 0 ARRERBBEEI/NI WV LR ID
Ti NBRELFHBC BEIND 10, TIhEMTE
FEAMEEYRTLIDLEBMEINS.

2:-2.5 C.P.Ti Txf+5%5T& TWABILLE

S FEE BT R\ T T M & FREI TR
INDHEE, BBESBBOREE LEREL OESGHO
Yo B/&BT B0 BE, WHo Ti HFHn
it & FBAESECHIEL OB BB O &ikrER
gL s, Fhe CP.Ti 2MEREIhBZ &
LHy, WTEEEAewhgo CP.Ti wXiTs Bi
BENLVEREERELEZONS.

*z¢, C.P.Ti L2 Ti HEoBEEELDRAT
¥ RBAEHVT, Pl 20% NaCl B® (pH 4)
CRTABERBYER L. HRIx Table 4 ind
Lsn, Ti-0.15Pd % PdO/TiO,-Ti LflLb&h¥ic
Heaeix CP.Ti i £ 35 BRIREELRED
#-%3, Ti-0.3Mo-0.8Ni & & % T, C.P.Ti |
LB ECHET 5 LBROBEX B ch ok C.
P.Ti RitbtrRFTEXIFRIED DN, LiesD
<, C.P.Ti tx3+5BRHED K\ Td Ti-0.15
Pd % X0 PdO/TiO,-Ti % Ti-0.3Mo-0.8Ni |z Hik
LCTESHDDEE LIRS,

7=#2 1L, Table 4 TR LicERABLM cix CG.P.Ti

Table 4. Result of crevice corrosion test for cre-
vice specimens of C.P.Ti/dissimilar Ti material

assembly in boiling 209, NaCl solution of pH4
(240H).

Occurrence of crevice attack*

CP.Ti Coupled Ti material

Crevice specimen assembly

C.P.Ti with C.P. Ti X X
C.P.Ti with Ti-0, 3Mo-0. 8Ni A O
C.P.Ti with Ti-0.15Pd o 0O
C.P.Ti with PdO/TiO,-Ti O O

* x: Severe attack, /\: Slight attack, (: No attack

11 Ti-0.15Pd = PdO/TiO,-Ti Iz X b 5240 A X
nich, IHLRBAEDOKRLWEETERT 5EE
oW, X AEEABRHILETCHE D EEL
bhb.

3. WIEXEWEMF 2 HHOBRNX
EOSF

BiEC s\, HETEMCHEIhTW5 3EED
i3 % WA 2 VIPROWEY HKFE L. Th
AR, ZoEVIIBPEENC R ERERCENS
B BHEH, WEEEDN O, ST rh
gy b oTw5h. — T, EMRET TS,
HROFIBECEET 5N S & R BRAEBECHE R
B51d BT ULLESTRIRVS, 72 vEOEERCK
WTTEFEAMELE LS LTI, AR HER
CEWHT B EBRBRCRDDEEZELLRD.

Table 5 1%, fif3& ¥ BREF & VL BHEN
2, FREROFAZRARBCREIED X 5RO
FEATHDO—0DFEL LT, BELOEL R E
DL DTHS.

¥4 Ti-0.3Mo-0.8Ni 3, MiAHsEx Ti-0.15Pd
2 PdO/TiO,-Ti L5z X AE TRV DD, HEL
HE ol RS To T hER L THD,
C.P.Ti I h 3BT ATV, 02,
ZEME ASTM Grade 2 7 5 A0 C.P.Ti kv &
Q, HBRIENFEELREL LD ENTEDWEND
BEAZFHL TR, bk Ti-0.15Pd ik LTk
AR THB. LichoT, Ti-0.3Mo-0.8Ni (3,
CP.Ti gt o>THEEBAMBENZ VT 4 WIVED
B X5 IeMT, Livh SRR S S TER
XNB X5y —ARBWT, £OEBEIARABRCHE
BxhsdnbtEzbhb.

wic Ti-0.15Pd 13, WAMEILESHDTES, Zh
¥ CHRIFFERHERYERL 5. Ti-0.3Mo-0.8Ni
LAk, BROWE ) OEEL T IESY

— 171 —




706 % & W

# 72 £ (1986) 6 =

Table 5. A consideration on effective application of crevice-corrosion-resistant Ti materials.

Effective usage for maximun advantage

Ti materials
Crevice structure formation

Conditions for crevice corrosion

Remarks

Ti-0. 3Mo-0. 8Ni Not always fixed

High-temperature

Not so aggressive strength

Ti-0. 15Pd Ditto

Excellent service

Fairly aggressive performance

PdO/TiO,-Ti Rather fixed

Ditto Simple coating

Table 6. Typical examples of industrial application of crevice-corrosion-resistant

Ti materials.

Application

Service conditions Crevice structure

Ti material
Process

Equipment

possibility of crevice formation in Ti
corrosion in C.P.Ti component

Hydrocarbon+Cl-

+ . . . o Not fixed
Ti-0. 3Mo-0. 8Ni Oil refinery Shell & Tube heat exchanger gg)a-iltzga(];) (Scale deposit)
Cl-=20%, pH2 ]
Ti-0. 15Pd Salt purification Concentrator 120~130°C (NS(;}! ﬁ;:d sit)
(Probable) po
) . L. Cl*‘:3075, pH5 Fixed
PdO/TiO.-Ti Fertilizer synthesizing Mono-tube type he‘at exchanger (lggs:ilbdlgs (Flange/gasket)
BARALAIA T L ST Shin B A W T H BB < _— -
LR (- =

FRTUETHS. KL, BEETRTHS Pd2ad
TEEELTCEET LD, 2 A EHTEALTLLERE
BE 2. LieadioTC, Ti-0.15Pd i3, BRIE4&ME0 Bk
L, TEEEBAREC LD CRVEEENERE
n5 X5 RBACREL CERERTW DD L
FHIIN 5.

—7 PdO/TiO,-Ti i, H_&#» HEFETHBD
L, C.P.Ti ~AOfAXHEMETH D L\ 5 FiTk
K OEENEET S, CONBREETH DD, EBH
BT ML EhBE~OFERLFETHS. HE
Mped Ti-0.15Pd Li3iERAE LV ELFHfliZhS. %o
FL, MaEHEREOEFCEF - PAO/TIO, K X
DHEFEI N B e, T E AU A0 b FRIRR
EXh5 X BB EREI e REL, KLV
VODH Ay » PHPBREBE DOERNDOEE 2 LTE
ARng\v. Tibb, BEEBKROMENKE S KE
DR BENBRE IR XS r —AR, Fa—7
DA s & TAEEHOLIC Ay — VTR y PRER XD
TEFREOHRATEIRD X 5y — AR, Ti-
0.3Mo-0.8Ni < Ti-0.15Pd DEfA X » EH i
2h0EEZDLONRS.

Table 6 &, FhFho i+ EEREMHO RFE
WieZAfYRT. WThofld, EdlicX 5 ok
PEn LcBRAMTHY, 5§80 X 5 RFARKNC
BILCERAER T D ETFHEINS.

F 2 vOTXEEAHIEAOREMBE L TTENKT
fFE XA T3, Ti-0.3Mo-0.8Ni, Ti-0.15Pd 35 L O
PdO/TiO,-Ti Ot RME:EA LB E L. T, Th
ZROEREEN L TCHENCHE ST S d0 BRE
LT, MARERERT Cikia BRMEE L BFR LAFIH
B oW Tk X 5IEBE L. Tbb,

(1) Ti-0.3Mo-0.8Ni ; FHiRMEL bEHL, T¥
¥ B AMTRE S HEERNEe ) e T BT 5 FIH.

(2) Ti-0.15Pd; B EH 1= 4y 2 A %
ER L, BLWEBARRELRMFCRT 5 RENFIA.

(3) PdO/TiO,-Ti; KEMEH THsHZ L& R
L7, TEEMENRESND L 5Ty —ARBT2F]
.
5%, “hbofiftd & 2EaEEH 2 ENCERTS
Cewrky, BRIy oK KHHER ARSFs»
T, F2vRTEIRAROHMELRARCEEooFHT
X530 LEFINS.
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