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A manufacturing process and characteristic observation
of alloy blocks for dental CAD/CAM system

Chi—young Kim
Dept. of Dental Laboratory Science, Catholic University of Pusan

[Abstract]

Purpose: Automatic dental prosthesis manufacturing process was accelerated by the spread of dental CAD / CAM
system. The CAD / CAM system with milling alloys were needed supplement. So, sintered alloy blocks were introduced. In
this study, we want to study sintered alloy block. And to evaluate the alloy block manufacture and alloy properties.

Methods: The alloy powders were prepared by high pressure water dispersion method. The sintered alloy blocks were
prepared by low temperature pressing method. Their components observation were EDX, and the alloy structure was
observed by XRD.

Results: Co-Cr alloy powders were observed to have a circle shape with an average diameter of about 100um and a Ni-Cr
alloy powder had a circle shape with an average diameter of about 50pm. The Co-Cr alloy block is composed of Co (34.62
wt%), Cr (17.33 wt%), Mo (2.98 wt%), Si (0.36 wt%) and C (44.17 wt%). The Ni-Cr alloy powder was composed of Ni
(40.29 wt%0), Cr (19.37 wt%), Mo (3.53 wt%), Si (0.52 wt%) and C (33.18 wt%). The peak of the Co and CoCr peaks wete
observed in the CoCr alloy body by the means of XRD study. Cr2Ni3 of the peak was observed in the Ni-Cr alloy material.

Conclusion : As a result, the following conclusions were obtained.

1. Prepared by high-pressure water-law Co-Cr alloy powder has an average diameter 100um, Ni-Cr alloy powder was found
to have the form of sphere having an average diameter 50pm.

2. Co-Cr alloy and Ni-Cr alloy block produced by low-temperature processing showed a certain ratio.

3. In the XRD study, Co phase appeared in Co-Cr alloy block after sintering. and Ct2Ni3 phase appeared in Ni-Cr alloy

block after sintering.
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AH A2 7| E0) o s dAA ApEa; A|pE
AAE o] At o s 8w qlet, o]t A
3} A pEHA A Y-S 2§ CAD/CAM Al ~H] 9]
Hygow 753t Bty A8 CAD/CAM A|~Hle-
CAD(computer aided design)@ A|}H AL A5k
CAM(computer aided manufacturing) 22 7}3-3h=
7|0l X328 CAD/CAM A|AE2 CNC(computer
numerical control) 7|<& 7|9to 2 HAQ} 7} $Fo
2 7FAIY] FA A S Hekt A2 24 9 7
o= & Qlo] AErlksol 7Rt Aom HAE gt
(Kim, 2017).

AR 2)32+g CAD/CAM A|2Hl9] 2-8-1 Q)= 117873
HA 299 F2a, TR YAA7HA] 7hsol
7Fs Aom el glom, dRbA o AnEd
Hre HAoR P2 AREEAL itk (Park, 2011), A
& CAD/CAM A&H| o= 7hgshe An| S 4]

o] 2431 Algte] A4S &85t 9l ok (Kim SH

.
et al, 2014), W22 Aehe] Aehel2 DY (milling) 7}
Fotol AFABS sp Hd] BoIA 15~30% 4
w9] 553 Mol MAYSH: 202 WE9le (Noh
et al, 2013), ol Aety] A4S g Aulua
ool 1A FEet FUES 9jstel TF A4S UY

(milling)7}Fg-8to] A} H AL A|2bstA| e}, shA|Rt
=2 7IAA AR Qlsto] Aol
ARG Hhe] Wt np SO0 = Qlsto] Agibdo
A= Ao Z B chKim et al, 2016).
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2016). AT @A AEAF}FEFS Co—Cr Ta 27
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Table 1. Component of the specimen

Component(wt%)

Alloy
Co Ni Cr Mo
Co—Cr 60 30 10
Ni—Cr 70 20 10
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0) Blagat JiIx Zlo] 5mm2] stainless steel chambero] T4 Al ¢
2% Fuom dAE a5 BEES Azl 9 skelty 18 Al 300ke] o= TItE AEfollA of
sto] FEAFEH 2 A2FEFATE, RS AgdT 1509 &5 hshe] 6087 A F Helste] g
£ &oto] 5T gAY A BEdE Al EES AEsItHFig. 2).
S AHESHT(Fig, 1), AYTEARE 54 &
T Alzsh=tl lojA 7 dubd o s ARG R 1 4) BSEE A4
ook, FHlE g4 £UES AN Z(HF furnace)oll 250 Y EES &F T AaA9 oRE BEst
gdetal, 8-gsto] 855 A 25 FAREAEH 7] fIske] £24S HAASIH el 24e &

A ==& EIAA ZFE8A JEES 5“‘]A]71E} = Asta 18 4~ZZ(Ceramill argothem, Amann
28 HAlsteo] 245842k == Girrbach, Austria)S ©|-&3}9] argon 7}~ 9 &

shAA wlAIgE g4 (alloy droplet)ol PRl W 1280°Co) A BAIZF 305 EoF AL AX|EAct
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Figure 2. Alloy block of specimens
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1. USEZ YEEN

LA o2 AlxE FEEwe] de W 34
< WEsgch 1 A3} Co—Cr Fad2 FdAE
o] ¢F 100 2] YLFERE 7HAH Ni-Cra=d-2 3

=
wAE0] F 50me] AFFHE 7= Aoew
UckFig. 2). 12 Ta £0o A&

Co—Cr FaH2-2 Co(56.50 wt%), Cr(28.77 wt%)
Mo(5.60 wt%)= Fd=o] = Ae® EAESGl o,
Ni—Cr TFELLS Ni(67.19 wt%), Cr(22.06 wt%),
Mo(8.70 wt%) = AU Ao BT
(Table 2).

Table 2. Component of alloy powder

Component(wt%)
Alloy
Co Ni Cr Mo etc.
Co—Cr 56.50 - 28.77 5.60 9.13
Ni—Cr - 67.19 22.06 8.70 2.04

wt%), Cr(17.33 wt%), Mo(2.98 wt%), Si(0.36 wt%),
C(44.17 wt%) 2 FAEJE Aoz BAEon

i—Cr 2522 Ni(40.29 wt%), Cr(19.37 wt%),
Mo(3.53 wt%), Si(0.52 wt%), C(33.18 wt%) & T4 %]

o1 Ao & EA = QtkFig. 4), (Table 3).

Ni—Cr alloy powder(x1 OOO)

Co—Cr alloy powder(x200)

Figure 3. Shape of alloy powder
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Electron Image 14 Electron Image 12
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Co—Cr alloy Ni—Cr alloy

Figure 4. Shape of alloy block surface

Table 3. Component of alloy block

Component(wt%)
Alloy
Co Ni Cr Mo Si © etc.
Co—Cr 34.62 - 1733 298 036 4417 053
Ni—Cr - 4029 1937 353 052 3318 0.26

A3} Co—Cr 3+ iﬂoﬂ/ﬂ Co9J
51229} Go-Cre] 3127} 9515 05] Ni—Cr 3]
k] Ceria—o‘] 1—45-7 ]' %XELH ME}'

Intensity(A.U.)
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40

Diffraction angle, 20(deg.)

Figure 5. Variation of the X—ray Diffraction pattern
of Co—Cr alloy
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Figure 6. Variation of the X—ray Diffraction pattern
of Ni—Cr alloy
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& (milling)7}g5to] Hdg Alztshe 212 it} &
Tk Algiale] £33 Alujgoz da) AMREI 9o
U =Rk =53 jigo] YAsks AoR Hawal
ATHNoh et al, 2013). 18]l &L 7] 74]14 AR
a7 v g 2AE 2
7hsste] Hade AlRtstA e, SRRk 7k ARkl 2
# Aa|x AARe vle] 3Edt nhr S0 2 oldle] AYAL
ol "ojxje Ao HIEIHKim et al, 2016),
o o= FH 7HAAd AdTEEFC] AN

i

5k Aol & (milling)

4 o2 Ao} e
Aol Lele, RFEE $EFS Nejdh 5T
AU 27X = A

%g%t Co-Cr 3 412 4-<l0l e}t 910,

© Wb X|ahnARe] Aol Hojx How
A4

M

B, ol 2 QFAAE Aok el A
st AATFRES skt skl

£ AT 2AAFRES Azsto] FFA 5
He BERGY 22YFLRY A4 ASE T
L ABg FFOR AFEE Co-Cr T iZHQ}

Ni-Cr g 2A4ls 7H Sl AE= &5 218
Ni ¢ejA] §Ego 2 Qg F2k8-=0] qlof ARg-o] A|gh
=3 QoHKim et al, 2009). sFAWF Ni—Cr g=o| %
Ast LR o 2 SHESLEITHH o] & vlr|sHA| vk
F| Fo] Husiglet, o] AtollA= Ni—Cr o=l Ti
Uog HSPE AE AEgo] FolA AAAo]

S AT Hiﬁ}"jE}(Choe and Kim, 2017). ©o]&]
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&, A E7101A ZHEshAl Eof AlAHE Al 7]
A =7t w1 YarAdo] At Etk(Tajuddin et
al, 2008). wehr] AATFTER Holelx] P A
o2 FHEE wEbd 2 Aol = A27He
Mgt £ARFER] Ako] AGH =L o
150CE Si0,—C ZAgAe] =& Hxjefs e-85fo] 7
g w0l BAL dlgor ATe fEol dee
7etol gawarel 83

L H =
Az PFERe) AR BAT A% dEY BEs

A4 Cool 1=} Co—Cro] m=7} 2= gl o
olglgt Avt= ol A2 Y-85
sintering) © & 7}53F Co—Cr—Mo graollA] 2t
= Codo] 28} AR 2oz kel th(Barucca et
al, 2014), 18]3L Ni-Cr FaAlolA e CraNi3
9] ]33 Smolike} Mazurkiewicze] Ni—Cr 8AF
o) A AE A9 Axpet o] Ni—CrA| mjEE A A4
oA Cr,Niy Ao] #2tE]o] Ni—CrA| haollA] s
= Fxel Aoz et Smolik & Mazurkiewicz,
2011),

(direct metal laser

L APpEAR 0.2 A|2E Co—Cr AT Hat

Z]% 100um, Ni—Cr ga5d2 3
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