Z 08 SR E A
blad 5B FRFES
2022/12/11

F 5 2 FED FFE

BAKRT & 53 B T35 A
4‘]\% %%%



KNH DEHE

Part 1: # ¥ Fo9 Y
Part 2: s Ik 45



Part 1: M FF a9 Y




F5 oy
1. : ‘
: *’;57 VT EPELTEH W
;%7VHK%%%®&
4%&yu%%#w
F Y IR /R Z

27 Z 12 <

(VA



7 AL
> 17905 : 3 E A William Gregor
PR O ICH TR
AT A b
> 17955 © K 4 Y A Martin Heinrich Klaproth
> X ) o v 4¢3 D BE A Titan
»Titanium, F % ~

iR
»10%EIcFwWaFdk (77 —7320.63)
>0, Si, Al, Fe, Ca, Na, Mg, K, (H)I2RX ¢
>Rutile © &btz (TiO,) . FREE - P&
»Ilmenite : FeO-TiO,. &mX/V F )V |Zupgrade

H Koizumi



F 8 VIIEEL & W

g -2 kE)

> SV GIBREYES SHE
1. #tLF % >~ TiO, — TiCl,
2. TiCl, » &
19105 : »~> ¥ — & (Na)
> 19555 @ XL
> 19365F 1 7 o —)Lix (Mg)
> 19485 1 XL
> 19525F © KIRF 47 =7 8%
3. ARV FY DB
> TVA+ 77 X2 BTk
> HAETERNALET — 7 5

H Koizumi

FEIRARST

o



F & I ot

> FY IIERVGVWEOBEE LR YO
HmEREBELCT (.

PR Y WZ B IIELEOME LR
e NS s gl |

> &5 % > ?  Pure titanium ?
» CPF 7 >, Unalloyed titanium
» 1SO, JIS, ASTM : grade 1~4

H Koizumi 7



F &7 NI L

4Hp%, (ISO 5832-2)
xK1 HNBA 7T NHFZ O/ Y

E%l)ﬁr—:ﬁ_ﬁlzﬂr_ (ﬁi%

H Fe

Grade 1 ELI
Grade 1
Grade 2
Grade 3

Grade 4A, 4B




F &7 NI L

4Hp%, (ISO 5832-2)
xK1 HNBA 7T NHFZ O/ Y

E%l)ﬁr—:ﬁ_ﬁlzﬂr_ (ﬁi%

H Fe

Grade 1

Grade 1

Grade 2
Grade 3

Grade 4A, 4B




F 7 I G

F 5 v OBEMAEY
> 1%VAT O & — B g K A
» 1SO. JIS. ASTM : grade 1~4
> HEHWITIY
> 59, KoK, Mg L
> e RBEEN S WITY
P SN SEON A

H Koizumi 10



F 7 I G

Byt (ISO 5832-2)
F£2 HNBA LTI NATFZ OIS (R/IME) Y
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Grade 1 WEIEEL 240 170 24 30
Grade 2 BEEEL 345 275 20 30
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Grade 4A B EL 550 483 15
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BBREIE (BRLEITRUL) (Bt B ICEA)
(Vvs. SHE)

Au= A’ +3e” 1.498 Rh

Pt = PE* +2e” 1.18 Nb

Ir2Ir" +3e” 1.156 Ta

Pd = Pd** +2e” 0.951 Au

Hg = Hg"" +2e” 0.854 Ir

Pt

Ti

%ﬁt@
HET

Os+4H,0 = 0s0,+8H" +8~  0.838

Ag2Ag” +e” 0.800

Rh = Rh** +3e” 0.758 Pd
Cu=2Cu'+e” 0.521 i Ru
Ru = Ru®* +2e” 0.455 Os
Sn = Sn®* +2¢” -0.138 Hg
Mo == Mo®" +2e” —0.200 Ga
Ni = Ni** +2e” —-0.257 Zr
Co < Co™" +2e” -0.28 Ag
In=In®" +3e” —0.338 Sn
Fe = Fe’" + 2~ —0.447 4 Cu
Ga<Ga’" +3e” —0.549 Be
Ta=Ta*" +3e” -0.6 Hf
Cr=2Cr* +3e” —0.744 Al
Zn = Zn*" +2e” —0.762 \Y In
Nb = Nb** +3e” —1.099 Cr
Va2V +2” ~1.1%6 Fe
Mn = Mn** +2e” —1.185 Ni
Ir2Zr'' +4e” —1.45

Hf < Hf*" +4e” =1.55

Al= AP +3e” —1.662

Ti T +2¢" —1.630

Be = Be?* +2e” —1.847

Mg = Mg*" +2e” =2 272

H, < 2H" +2e" 0.00 (Z#)
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> 5] iki& & (MPa):
> it 77 (MPa):

> K8 X (MPa):
> 49 U (%):

> RS (GPa):

940 (>860)
900 (>780)
580 (>410)
12 (> 10)
80 (<110)
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INTERNATIONAL STANDARD I1SO 5832-14:2007(E)

Implants for surgery — Metallic materials — Part 14: Wrought
titanium 15-molybdenum 5-zirconium 3-aluminium alloy

1 Scope

Thiz part of 150 5832 specifies the characteristics of, and comesponding test methods for, the wrought
titamium 15-molyvbxdenum S-Zirconium 3-aluminium alloy for use in the manufacture of surgical implants.

This standard applies to materials in bar form up to a maximum diameter of 100 mm.

MOTE The mechanical properties of a sample obtained from a finished product made of this alloy can differ from
those specified in this part of 50 5332

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (incduding any amendments) applies.

150 6432003, Steels — Micrographic defermination of the appareri grain size

IS0 68921998, Metallic materials — Tensile testing af armbient termperaiure

3  Chemical composition
The heat analysis when determined as specified in Clause 6 shall comply with the chemical composifion

specified in Table 1. Ingot analysis may be used for reporting all chemical reguirements except hydrogen,
which shall be determined after the last heat treatment and pickling procedurs.

Table 1 — Chemical composition
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Matsumura H, Yoneyama T, Shimoe S. Veneering technique
for a Ti-6Al-7Nb framework used in a resin-bonded fixed
partial denture with a highly filled indirect composite. J
Prosthet Dent 2002;88:636-9.
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mTif& nium metal framework on definitive cast. s N Definitive restorations at 12 months.

Reshad et al. J Prosthet Dent 2009;271-8.
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Takeuchi et al. J Prosthodont Res 2020;64:1-5.

Table 1. The marginal gap of titanium and titanium alloy depending on fabrication systems (pm).

Fabrication system

Material

Marginal gap

Finish line

CAD/CAM-EDM

Cast

CAD/CAM-EDM

CAD/CAM

Cast [Phosphate-bonded investment)

Cast (Phosphate-bonded investment }-EDM

Cast (Phosphate-bonded investment)

CAD/CAM: Pro 50

CAD/CAM: Precident DCS

CAD/CAM: Evernest

Cast (Phosphate-bonded investment)

Cast (Silica-free and phosphate-free, alumina and magnesia-based investment)

CAD/CAM: Evernest

WAXCAM: Everest (The double scan technique)
The cathodic-arc vapor-deposition process
Cast [Phosphate-bonded investment)

Cast (Magnesium oxide-bonded investment)
Cast [Zirconium-based investment)

Cast (Magnesium oxide-bonded investment)
Cast [Magnesia-based investment)
CAD/CAM: Evernest

Cast [Magnesia-based investment)
CAD/CAM: Evernest

Cast [Magnesia-based investment)
CAD/CAM: Evernest

CPTi

Ti

CPTi

CPTi

CPTi
Ti-GAl-4V alloy
CPTi
Ti-GAl-4V alloy

Ti

Ti-GAl-4V alloy

54.0
60.0
32.0
47.0°
224
83.9
50.6"
50.8
24 50
86.1°
97.7¢
84.4°
76.4¢
79.5
23.9¢
18.2
7.8°
88.3
38.4¢
89.2
43 6°
421
83.4%
61.6"
36.9'
67.3%
541"
79.4
73.1
30.0
81
G4
<50.0
<50.0
55.2
67.0
52.2
50.8
76.1
80.7

Chamfer
Chamfer
Shoulder

Chamfer
Shoulder

Shoulder

Chamfier

Shoulder

Chamfier

Shoulder
Beveled shoulder

Shoulder
Chamfer

Knife edge
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