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To investigate the difference in castability between pure titanium and Ti-6 Al-4 V alloy,
three types of casting that differed in mold filling type were constructed. Casting defects were
checked by X-ray transparencies and flow behavior was observed using the molten tracer
element method. There was no difference between the two metals for F type fillings.
However, for thin cavities (W type fillings) and mesh cavities (B type fillings), the castability
of the titanium alloy was slightly lower than that of pure titanium. The thermal properties of
the titanium alloy are presumed to be considerably different from those of pure titanium since
platinum, one of the tracers, was hardly detected during mesh casting of the alloy. Mi-
croanalysis of the top of the mesh casting revealed that the molten alloy flow included many
particles. In conclusion, the reason for the poorer castability of the titanium alloy is that the
viscosity of the molten alloy increased significantly because of the solidification particles
included in its flow.

MFrr o rFsoEE (Ti-6A1-4V) OFERHOBHCERN T 2720, RHBRORLS 3E
DF ¥ BT 4 IKHEAAT, XBEEREIC L 5 KERE L FRETRBEREC IV BERNEBEL.
FRTHRMTE2F v+ ET 4 TRIMF 5> LESTHEN, NBRBEDIZLALEIRDShRD
oz, LrLA0s, WRBIE BREITHRMT 23548, SS0HESENDLE S LRI, X
vV aBRBTRESCLPSHERT, EBETRL L THASNCASEBIE LA EREBEN R0/
ZEDS, BEOBMMENRLL I EBHEESINT:., 2EED A v ¥ 2 FEEREKROITTEMT
5, BECEERNTE2RATHATYS Z EBEREINL., UEORKR, 608 EH0E 2
i3, BHBCEER TR LT, BEREROEML D TH2 LRI,

BERZA 19954 12H11H, 8 199641823 H

FriEARFRFMERIE TEEE (T 951 FRTHFAKEE 2-5274)

*HRKEXBRA 70T F 74 —F (F 951 FiRTERKETHE 2-5274)

Dental Materials and Technology, School of Dentistry, Niigata University (5274, Gakkoucho-dori 2, Niigata 951)
*EMX Laboratory, Niigata University (5274, Gakkoucho-dori 2, Niigata 951)

NI | -El ectronic Library Service



The Japanese Society for Dental Materials and Devices (JSDVD)

138 R - 888 Vol. 15 No. 2

& B

FI EMERTCHENIHEEREL TSI h
5, INETCREBEMERDI:®, FHEROMTF ¥
YHFIHE N, EREEEBRONMREL->TE, L
HLEHRS, L LABEOCFHEYICHIET 50, F
g UEAEFIRCHI TOWRIETFTTIIH 28 EAT
B, Ti-6AI-4VAEBZOREFITH S, #MiFs
vy EEORIES, NEXBOMELRMRL>DH
HHICHHAINTOWAEDOTH S, ZOFFUEED
BARMF ¥ 2R T, SsrBEEEDHL LD
Low Ik > THREINTWVEY, —RZAEWKK D
ZET, HEHOEL K 2HEAIT 2 DDOFRRLER S
nTEH?, 201 2R3ENBEFOHFREREICARL
7o BEEREEAY, WAL LIBHIASE S 2 AR R
THREETHD, o1 DIEE L kT 25 X
AATHN, BEVPEREMEGE L %5 2 & THMER
BOKEL R28ETHL, LIWRLIEF IV EED
BECBLTIRY, $HEHEORLS I LDBEEDOHRE
POTHoT, FOERZIODWVTOHERSL, BET 5
F—F R ERELRENTORY,

KO BHIE, Ti-6 Al-4VEE&B#F 5~ b
NTHEEDOSLFEREES L ICTBHIETHY, £
LTEDE S REETEORENERLT 2 0ELD
22EThHB, ZOHMDRD, AIRIICEUCEED
HEZER CUTFRrET 4 LT KMFsIs 55
YEEEHAL, XBEREIC XY SEXRBEOERE
BT 2 i, EERTCREBEICLIYF Y VEBR
NBLIUEGEAEBRLBEE L. giMMFIs 55
BEOHFENRBEEBOE VD, YO LD RBETHE
LT VBT 570, BEOTHMS 1 7H
Bt FHENDE3ODF v ET 4 CKERFICHAA
TY, REXRMEEERNLICOVLTRENICRETL 7.

EBHME S LUFZE

1. TV IRNG—>

Ty 7 ANY —iF, 20X23mm TE & 1.4mm
DK, 20X23mm TEX 0.45mm OFIK, BL U
EX#0.9mm OBEBIAIR A v ¥ 2 (Grids round
RN III ; Dentaurum) % 25X25mm Z¥]-o72d DD
SEEHRALN, 3EORY—CFAFNIZER?2.5
mm CEEH6mm D7 v 7 AXA S V—2EYD {1,
BEER A —H—BEDINY TN T —<— KL
7z (Fig.1). #RhFNhOA TNV —DRFIZFEICER
0.3mmOBEEE, BLU0.2X0.2mm OKE %2 b
DTV AMEE Imm BERL THEAL, FY VB
BOWMNEERESRTEL Lz, £, BROEX 3
RO, FIy—rOMELEUNBITSTE
D, ZOBIIIRRERIC THET 3.

Fig. 1 Three types of wax pattern
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Fig. 2 X-ray radiographs of three type castings of pure titanium ; thick plate castings

(up), thin plate castings (middle) and grids castings (bottom)
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Fig. 3 X-ray radiographs of three type castings of the titanium alloy ; thick plate
castings (up), thin plate castings (middle) and grids castings (bottom)
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Fig. 4 Typical elemental maps of thick castings of pure titanium (left) and of the

titanium alloy (right)
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5 mm

Fig. 5 Typical elemental maps of thin castings of pure titanium (left) and of the
titanium alloy (right)

5 mm
Fig. 6 Typical elemental maps of grids castings of pure titanium (left)
and of the titanium alloy (right), after grinding 0.4 mm
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Fig. 7 Elemental maps of the grids casting
of the titanium alloy, where plati-
num wire (tracer) was inserted near
the crucible of the mold

FIUEEIMF Y v L HRT, BROBENETE
<, HBBSDUNS L, BMEERSHELI/NE W, 17
N ASREE» TR EBICEZ 3 LEET, 3
ERRITRPNCEM L 72 1EB 132 OB 2B T % & FEE
W, BHEEBHIENTZOKROFEEICRERE 2 KT
5, LT, AERB LI UZOAMOEREEIZ, 5%
BOWTHEBORNICE S8 N5 Z LT, BERBIZHE
L, ASBOMSEN Ficmsh, BT 2 E
HEzohbd, IOLICHERMSET 211 (Fig
66T FRIZESEEZ T T, BEHED 2 0»
BB BBEE L Tw s LHEINS,

4. ILKRPMIC & 2 REBIENORET

Fig. 8 13 X v ¥ a SR DILK AW L R T, &
X Fig. 6 &£, D W #iF 2 > 2HWIEBETHY,
AN Fig. 7, 2E0F9 0 E5&DBETHE. 1
ZFIILKIBSIERBETRLTHD, ATV —IZUE
5y (S) &, GimgEEERSY (T) O2HmMTH 5, &
BAETHO (H) BHNSBRMETH 5.

gk (S) wBWTIX, #MiF ¥ > OBEETT
BFIZEEDEE S, EBEBIIEEICET 2BR
6, Pd 22 & VEWnE, PdDERBEH2 WL
J&, %L CHRERIE PA KBS, ThE T#EY
WL AR T & - BEHEERE N ZF D £ FH A T 5510,
DEDHRICET AN ICEBER AR L £ S ER
LV RBELTRMF Y b F 9 8D
BRTH5, LobiniEiicBfT 2 Bbh 28
FEEREOMMBEL Ty, INSEBEDOER S
SNE LI, EBSLonTHF I EFY UG

ETEODBRED SLH - T,

K O EEE S (T) BT 2 PdafmicEL T
d, o RBEVRED O, MiFFiF2, 30
DUBOEEB LY, ©o< D LEE L C L 2R
T5 37 0RTBED NS, &L L Ti3iZIEy
—RET, LrbBERSERNTHE, 202
IR CREIC A L7 T, SRl OB 5 239
RENRTWBEIEEZRLTWVS, WoliFDd, F¥UE
ST ZODHEFHICE VT HLHETIC L 2EEENK
&<, BLZIEBOBE TR TIROBENRES L
5, DFD, BEAELPABEFN TR LAV
53, PABEVSHRNES B L UEBEOBH WIS T
Ho, Lad, L 2BEEZLEITRESENTH
D, BHRIZEML WM ERL, RN TS O
ZOEEFEDONDL, ZD LD RBEELEL BRI
OFHHIL, —RBEOBEE,» SBEOBS L TAEL
72E3FEZICLL, PABEORZ IR T2E5ATH
NTWILEEESNG, THLLYUBEADEEIZ
Pd 2 & ghwnicd, 26 DEBRFIZE BREX
h, BNhSWMALL PdEEBEBSCEEALN, F
BREIND LR, S %> TN Z Lo
E3ND, WEICEER TR B8, Rog
EREERBOBINT 2 Z 8o nTBYY, 202
EDGER D X TOATREENKE W, Lad
COVIRERER X F X VONER2 L Tw 510,
WEHMHEDOBINIKE SEEL TWE I EDHEES L
5, —RIZESLLLBEOSHE OB, Hhg
FOBEEMN M X 2EABYIOBEINE 7213, BEI
EERNTE2EALTHENS 2 12 & 2 B iR
OB\MTHHEENTBDY, Ti-6Al-4V ELDEE
i, BETHD EEERENS.

%, Low & OFERINS L OB R L
D, SHFEMHICHBEZNbo I EDBRLEE S
L, oD A Y Y 2Ny — it IR L ER
AW TBY, ZO—TDOFRERZ A 7N — HHEIT X
NTwd, ZOEAY Y 2w A2 &b FERES
HEKREL, FvF—nN—LELCEExE2T2L0ELH
ETEDL, THbObbATIN—oRALBEIL, =
T2 ORARICERIC TN, 2R0sEES Z 0w
B IN EBbhs, 20L ) RENOIEF X
100 #HAEN T EERTELIDVERI A
Y, Vo FO5ERDT v 7 ANY — T Fig. 2 ®
Fig.3, &2V IIEBTEMIBERO» S 905 &
I, RATNV—PlnE 7 X MZEBEINLTED,
WEIECHOERERNLTWS, ZOBERI S —
WOFRHB UIEEIL, BiehhoBWIRETF v E5
4 &l LTWaE EHESNS, KsEET 25N
TR, MEIREVELEDNEI IR LF B KE L,
KRB OB DA T 5 2 LI L HS iz HE

NI | -El ectronic Library Service



The Japanese Society for Dental Materials and Devices (JSDVD)

144 pERLET R - 838 Vol. 15 No. 2

'—~
0.5 mm
Fig. 8 Microanalysis of pure titanium (left) of portion ‘S’ and “T” in Fig. 6 and of the
titanium alloy (right) of portion ‘S’ and ‘T’ in Fig. 7. ‘H’ means an internal defect.
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