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KS D 8542:2015 Al&tY &ASY 713& S4WH (Standard method
for porosity measurement of thermal spray coatings - Digital image

analysis for the porosity measurement of thermal sprayed coatings).

o A=

i

1) Moinzadeh AT, Zerbst W, Boutsioukis C, Shemesh H, Zaslansky P.
Porosity distribution in root canals filled with gutta percha and
calcium silicate cement. Dent Mater. 2015;31(9):1100-1108.

2) Jung HD, Jang TS, Wang L, Kim HE, Koh YH, Song ]. Novel

strategy for mechanically tunable and bioactive metal implants.

Biomaterials. 2015;37:49-61.

2t A8 W19
3D ZTHHE 0|83y A xHe= A wEEH XA SISHEIAHAE
ez Als Wil 4% Z2E(flaw, crack, pore, void)

23t microCT 4 Ald-S A3t}

o
o
N
—|_l
ol
el
N

ol A )

High Resolution Desk-top Micro-CT
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53 THARAY] HI)} AR

3D ZAHE olgdte] Az AFL ASRAHI ek m@ AL
AEE g2 4G 5 Aok ol HHE AT AL
AN FFe ¥F 5 ok

of) 3D ZEIEHE 0|85t MH=x= YSE

rr
=
35
o,
o
riot
ol
offl

Meio|dE ol835td EHet X7 S

Oeo EUAE7] B7iAds A% dAleld, AFo SA et &

AsgRETdETHA 49 AW T 2 AFS FAI7] skl
AA HEE Hebs ERS 2712 APss A9 giRolth wekA
ZUHE olgdte] AzHE A DI

7E AEBETHAS Ao T B ALY BAH AP0 Fasi

. e 74

1) KS B 0506:1975 &3} 244 W Az7] =A7] (Instruments for the

measurement of surface roughness by the interferometric method)

2) KS B 0501:2001 =x12]

t‘-\:\

A&7] 5A7] (nstruments for the

measurement of urface roughness by the stylus method)
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1) Zingler S, Sommer A, Sen S, Saure D, Langer J, Guilon O, Lux CJ.
Efficiency of powered systems for interproximal enamel reduction (IER)
and enamel roughness before and after polishing-an in vitro study. Clin

Oral Investig. 2016;20(5):933-942

2) Park JB, Yang SM, Ko Y. Evaluation of the surface characteristics of
various implant abutment materials using confocal microscopy and white
light interferometry. Implant Dent. 2015;24(6):650-656.

3 Heo TFH FA43} =8-S ZHEZ 23, confocal laser microscopyE

o] g3t Alm FEHe 2xdH 3FY AAVE FAE T U9

confocal laser microscopyS ¥H AZ7| B4 AHL37=2 $h

D HA&2 =@ A-Y] =4A=], contact stylus-type profiler

|

2) HIHE2 sHAZEY] &4 %X], confocal laser microscope 5.

W AA7E Hriskr] 98k 3 7FA] parameterE AT 4 Tk
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- max-min: 2+ E9] HAHEY HH

- 29 ARY] Brtel 2 AREL e 22k 121 AZVE YEde
Rag} 32k 9 AA7|E 2vsh= Sa ghe 1 #127] B7tel ARgRit

A A B3

NEe EW AD7] 3 Ra £= SaghS AlAFC)
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54 ERAE Ul AR

FI7MAES fg dAlelH, AFe EA wE o

.

7t AR B

3D ZUEE ol gdte] AxHE A DEY AAEYSIETYA
W AEE 238k A 54 42T £ QJons ¥W A%
A@¥ol basie,

g #d 74

ISO 4498 47 F4 ARE, 23T A - 2ur] A= ZAA -

(Sintered metal materials, excluding hard metals - Determination of

apparent hardness).

o 4§ 89

3D ZHEE o]&3ste AzxFHe A SEd AHELEUZFIEILZAES

ez 29 A= Alde Al

4]
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55 9= ¥}l A=

Oe2 BE37Mde AT dAelH, AFe 540 w2t o8 Aldw

3D ZHHE ol&st= AFAAHANA Azl ddE #HHA 713 (closed

pore)e2 YETUES WEE AL ¢ doH VAF EAdE I%e =

T omE JEUHES A= S5 f7 2= HrhHo| dasith

L #4 4
1D ISO 3369:2006 Impermeable sintered metal materials and hard metals
— Determination of density.

2) 18O 2738:1999 Sintered metal materials, excluding hard metals - Permeable
sintered metal materials - Determination of density, oil content and
open porosity.

3) KS D 0033:2001 =& 4249 4242 dx= Ald 3 (Method for

determination of density of metal powder sintered materials).
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vh A1E

D M@ AAE BHe 0F 2P AAD

2 NE AAES Aol 10 g oI5kl Bl Wago] 10 gofl =
HEs oje] g BANel ZHwT

) AR Ax ddm)= &7 FTolA S8

A4S &0 0.05%014 0.10%7kA &) 2 ZAAS A7

ﬁd
ot
&

5 SAAA ¢ MBS &2 FLI} 2= Aojof I HF

ZHLEE 18 TAM 22 T Aololx, o A% +5% 29 B=
(00 0998 glatelth, o] £ 9] o]9jofA] Eo| WEE E 59} 2t}

® 5 77 AAR 9 H=

2=(T) = (g/ cf) 2%(T) = (g/ ) 2+5(TC) 5= (g/c)
18 0.9986 23 0.9975 28 0.9962
19 0.9984 24 0.9973 29 0.9959
20 0.9982 25 0.9970 30 0.9956
21 0.9980 26 0.9968 -
22 0.9978 27 0.9965 -

- 5 7 oY ANRE SAHTI B AL, &R olst AlA A7t

A &SI o|F a5 olsh BA AelolA BRI V=T W

_39_



5.6 A A BN R=w

N
Jo
‘:op
e

3D U E o] &3ty nd Y3k A|E3 AA 3D THHE o] &3l Az

H AFel MZ AX3EA o] Fasich

7). et 3ol s B

D AE 5

olo] AZE AZe ] <4(dimension)
L

s}

=
3§ YSHEDHAE POz X%

2) ¥4 4
71 1SO 2768-1:1989 General tolerances - Part 1. Tolerances for linear
and angular dimensions without individual tolerance indications

1) 1SO 2768-2:1989 General tolerances — Part 2: Geometrical tolerances

for features without individual tolerance indications

ThH KS B 0417:2014 34 A24% HE 3832} (Permissible deviations in

dimensions without tolerance indication for metallic sintered products)
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W B 2AF 589 43W 9o 71E AF Bo 4 HF
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4 A A

7H 71AA 1A ZA|
) Hyo] AeH
o) wlo] A2 u]E

2h) A dnA

np) 338k E47|(Profile projector) : 10 wje] 7w} nlo|a 2oy =H7|7}

4
Eﬂ% 5001 m olske AWEE NI e HAW 7)TE
Ahg et
%6 F% 22F U BEFIHmm)
g 2 E YR % # g3
6 °]s} +0.05 +0.1 +0.2
6 =3 30 o3k +0.1 +0.2 +£0.5
30 =3 120 o3} +0.15 +0.3 +0.8
120 =3} 315 o]s} +0.2 +0.5 +1.2

H]

ARG, S5 2 REFY X3+ 7424 KS B 0146, KS B ISO 2768-10] w=
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5.7 A& &4 A=

3D ZAE AN AF AL G, dolA Fo uAUT F=
5o A4YA ol AT Ml FFL 1AW & glom, A=FH F

Eoeo]l E7HEHA ddE= A Aol AT VIE WA B H

of) 3D ZZIHE 0|&35t0] M=zx= dSES HE2 oHx oA

Oa2 A 494382 A dAreld, AFe 5S4 wet g& Ad

L= B I ]
1) EDS (energy-dispersed x-ray spectroscopy)’} AA® FALA A& W] 7

2) EDXA (energy-dispersed x-ray analyzer)
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5.8 AR 4 x5

AA ol - AdE= A=87171e] A5, AA HolMe AES oF, HES)
713t 2713 seke] FE(AA71S) 7A A, s $ e Sol 2
a3ttt

o) oldu[2E AtE5t0{, 3D Z2IHE 0[E5t0] M=Z=H<= XX[AHo =2
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59 JFE B4 A=

3D THUEE o] &3t AxH g5r|r]e] A Fol 3
o] ZZ o] HF AR, IAFE AHE, IFE 4 T

of) 3D Z2IE{E 0[|&3t0{ M==+& S

N )

olZ7[7]o] MAe|HolM X7 S

a2 AdFe 24948 A% dAeln, AlFe 54 wet & Ad

1) AEeorEeldn 1A A2014-1155 87719 A=}

2
e
=
2

2) ISO 10993-series. Biological evaluation of medical devices
3 Aq=r1719 =¥ - 35k 546l A3 Am AR A 3(2014)
4) ol5717] A& 34 "ol 7ol =2k<1(2011)
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ek Ald A

NMR ZT+= X-ray diffraction(XRD),

(Element analyzer) &

ok AlE S

D =871 Adg &=8E

2) NMR, X-ray diffraction(XRD),

o] g3te] 7} BA gule] g

B,

AbEsle] &5 =24 wep FE3
FTIR % Element analyzer(EA) 5<
FF3ME AlEH A g RS T
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1. = 7joj=ekl

(1) "3D ZHEE o|&st] AxH= w=d o577 A7HAA 1ol

=gl (2015)
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3D ZEIHE O|&35t0 M=== &Y 2277 s{7tadAl 7tol=2tel &=
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2. =9 7hol=giel

(1) Draft Guidance for Industry and FDA Staff - Technical Considerations

for Additive Manufactured Devices(2016)

- 3D

[&

dE 7]

L

5 A S5 A Z(additive manufacturing) 7]HW2A S
Abg3) THEO R o7 7]el dis FDAVE =& 71&3 1A
- A YHAR]D B Alx AHARY (5 “717] HEE AHARY (6) =
TR dlow, ‘Ol B Az A AME ST 71719
FAA 2" A BEHoF e VEd nBAES 7]EstATh
“7171 HZ2E 2HAS A= AM 717]e tigk A# A 5A
(510k), Al A S 7HPMA), 342 &7|7](HDE), Al71sAFA1%4 B
o 5717] UGAH(IDE)IA AEdoF stz A5l disiry A
o 2 Z171e a7 EE AR A AEY FRE AG 71719 AAS

BHol ofsjA AHBT

¥ http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/Guidance

Documents/UCM499809.pdf &=
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3. TA 14 33

1. ISO/ASTM

< AA >

ISO/ASTM 52915-16 & FA| 23U X9 (AMF)EFAMY v.1.2

ASTM F2924-14 A S5A = EZu =85 AHEE &= Ti6Al4Ve] EFALY
ASTM F3001-14 ASAzx EEH =85l AHEE = Ti6Al4V ELIS| FEFALY
ASTM F3049-14 ASAIZ3g0l AHEE F5E2e 24544 Uitk 257ol=
ASTM F3055-14a A5AZ =880 AREEE LZAHE(UNS NO7718) 9] F2AL%F
ASIM F3056-14el 25A12 | =8-g0ll AREER= URdE(UNS N06625) o] FFAKS
ASTM F3091/F3091M-14 Zet2E A5 EEH =L et FZALS

< 89| >
ISO/ASTM 52900-15 & S-A| Z3E 780 -IHkd =] --8-0]

< XY >

ASTM 2971-13 A=A zHPH o 2 ZH)E AJFA| 22 R ubolEld] thdl 2333

:

ASIM B312-14 ASAlE=sde Bl Aled w<A152] 7AR Adssdriol tidk 22

ISO/ASTM 52921-13 A FA| % EF=8o-22A4 2 A
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2. ISO

el
]

ISO 17296-2

i
7K

W
i

O

Ho

1
&

ISO 17296-3

I FEAE Alefel] thek &

1S3
=

s} A

51 24 A3

1=
54

Hi

1
ay

ISO 17296-4

o] o

g

os:_}x

Tl e 2
st 7392l F=2A -1

|

oAl

=

HhelE| - 2

=

A

1SO/ ASTM 52901 (ckraft)

]

=)
T .

| ==
55

1SO/DIS 59081 AFsAke-Sl2Ee il

_54_



Vi | &1lZ2d

1.

2.

3.

10.

11.

"] 571718,

rolm7)7] §7F-Alar

o>
~
2
offl
=2
‘|

A3k 1A (21 eFA IA))
rolg7)7] 5 9 F5E 9ol B3 A (A FA A
ro]g7]7] 7 A A Bl B 1A, WA

ARGHEHEIAA 7EZA A= A 7hol=21(2015, A Fo]okF

FDA Guidance Draft - Technical Considerations for Additive Manufactured
Device(2016)
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}2] 5(2H)(2014,

ISO 3369 Impermeable sintered metal materials and hard metals -

Determination of density (2006).

KS D 0033 =54a4A9 44 4% AlF WY (Method for determination

of density of metal powder sintered materials) (2011).

KS D 8542 A2ty gA%e] 7138 SAPE-6A45 v OAg 34
2

4] (Standard method for porosity measurement of thermal spray

coatings - Digital image analysis for the porosity measurement of

thermal sprayed coatings)

Yara Safi, Simone Hohenberger, Christian Robbenmenke, Frans Banki,
Bernd Lethaus, Peter Kessler, Thomas Schmitz-Rode, Ulrich Steinseifer.
Investigation of the failure behavior of a cranial implant-skull model

under different load conditions wusing FEM. SIMULIA Customer
Conference (2010)
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12. ISO 10993-10 Biological evaluation of medical devices - Part 10: Test for
irritation and delayed-type hypersensitivity Annex B Additional irritation

tests B.3 Oral mucosa irritation test (2010).

13. ISO10993-6 Biological evaluation of medical devices - Part 6: Tests for

local effects after implantation (2007).

14. Figliuzzi M, Mangano F, Mangano C. A novel root analogue dental
implant using CT scan and CAD/CAM: selective laser melting
technology. Int ] Oral Maxillofac Surg. 2012 Jul;41(7):858-62.

15. Mangano FG, Cirotti B, Sammons RL, Mangano C. Custom-made,

root-analogue direct laser metal forming implant: a case report. Lasers

Med Sci. 2012 Nov;27(6):1241-5.
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363-951
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517|7| 2

2t
TEL : 043) 230-0571~0585 FAX : 043) 230-0570

http://www.mfds.go.kr/medicaldevice
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