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Two-body wear rate of CAD/CAM resin blocks and their enamel antagonists
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Statement of problem

Computer-aided design and computer-aided manufacturing (CAD/CAM) resins
exhibit good mechanical properties and can be used as long-term restorations.
The wear rate of such resins and their enamel antagonists is unknown.

Purpose

The purpose of this study was to test and compare the 2-body wear rate of
CAD/CAM resin blocks.

Conclusions

CAD/CAM resins showed lower wear rates than those conventionally polym-
erized. Only one CAD/CAM resin, TC, presented material wear values compa-
rable with glass-ceramic. The tested glass-ceramic developed cracks in the
enamel antagonist and showed the highest enamel wear values of all other
tested groups. (J] Prosthet Dent 2013;109:325-332)



Two-body wear rate of CAD/CAM resin blocks

and their enamel antagonists

CAD/CAML Y70y EXFE§ 2D T OVE TN § 2 2{KEERER

<BHER>
ARSI SRA S EREgy RO FE
AEAEBISE EEMRE By WK &

|
CAD/CAM Ly r7uay 7%, BENEMmEEZRLEEGZBEDE L CHHTRETHS. L
ML, TOLEIRVLI VERETAEROIT ANVEE QBRI N T2,

H "

AF7EHEIE, CAD/CAD Loy 7y 7[aldL0 2 RERROIERF 52 L ThHb.

PR OV R T v

R (N=42n=6) &, CAD/CAM L ¥ Y#MEH» 5 5 HEEHD : ZENO PMMA (Z, P) ,
artBloc Temp (AT) , Telio CAD (TC) , Blanc High-class (HC) , CAD-Temp (CT) ; #t TH &% 1
Y U6 1 fEHH - Integral esthetic press (FEYEREREE, IEP) s ¥ AT I v 7 A6 1 D
VITA Mark IT (FpPERBEREE, VM2) 2 /8 L 72, BEEEFEMIC MR L 72 3B R &, Bk & Ay 26 8
(49N, 167 Hz, 5/5C) &M\, RARMEwR THILI 2. Hikar, Hikd, 2L T, #ibrose
TOREBF OBEFEN %, REIRIEZEE 3DS 707 10X —%—) CTHHli L7, &Rl iz
L 72BEFEE T — 7 I3RS E T VA W CEHi L 72 (a=.05).

R
FTHEEL Y I, BET L2 ToRBIFL) DFELIBVEREELZR LA (P<001) . 77 &
+5 3y A%, CAD/CAM L ¥ > ® ZP, AT, HC,CT,IES X 1 &, FH L LR VEFRHEFLZIRL -
(P<001) . CAD/CAM LY > TCl, #59 At 53 v 7 AL HRT, HiLoZ{LIZR SN o 72,
HI AT Iy r AL, ETORBL Y ofTIE, RLESWIF AVEOEREZRLZ (P<001).
IFANVEERICEALT £TOL Y Yy TEVIHR SN Zro7z. TTALT I v 7 AL, 50% D
B CEFRE LT X VEOERIZZ v 7 LW THEREN LS.

e
CAD/CAM L ¥ VidPERODEEL Y » L D RWEFRERZ/RL72. CAD/CAM L ¥ ¥ TC &, Me—,
HT AT Iy 72T A2 EHERROMEEZ R L. I AT I v 7 3REHROTF X VEIZY
Sy EELEYE, BMELZ2EToL Yy ofTRLEWIF XA IVEOERELY R L7,



Z N

IV a—F = EHEEHEM RO T v ¥ 2= — R BEHGN (CAD/CAM) 1E, BRI~ OIEHIC
BWT, BEZMBOUHINTEL L) IZho7z HFE, T Iy 7 2A0FL LT, CAD/CAM H
BT TR, R A P TE ) E M TE 2B EY & LTl dnTw5 V. CAD/CAM L
Tryruay 7, ROGHIE S MR TIZBWT, &S SRS TEAT 20T, H—2L5En -
PR EE A L, BTHEERL Y Y T7ay 7 L) Sl g 2R3 0. — s, BT L
U, R R R 720, BOEEEMHRY (FDPs) & L TRLEESNLITT ERWY,

L2 L7%A 5, CAD/CAM L ¥ v 8o FDPs (Bifk#t=3) 1&, 3C T 3 # AAKHRES 2 M,
5000 BIOH =< VW A 7 )V AT o 721%, BB Z 1T o 72858, OB ES L HERL U~
(n=3) XWFELLEMo72Y. F72, CAD/CAM FDPs % 120 JF[MIDMHMGH 1 27 Vit whlkT)
METEHIE S 298128V, CAD/CAML ¥ > OBBEMEIL, HTHERL Y VR IALT Iy
7 AL FDPs L D mWEZRLZY. &b, COMEEHLICL > THESNZVWABEDH S DT
H5.

L72h%5C, CAD/CAM HEFFMEHE, BRRAT I A1 3 v 7 ABERBEM ORENTE S
LEZOLND.

S6Z, CAD/CAM LY >k, #9AETI v 7 ALFERRICEZELOHZRT I EdIMEINT
W5,

MR, B SEMREEII TS AT I v 7 AL A THHA6), MEEHITALTFTIv I AY
DI, FHLHEEL Y Y L) EWEZRT D, @of LY YRl 25 503, BEER TH D,
ZORER, BEMOBHEIH 2P 2 EATE 5.

F7, REMEIOEZELZWEDO 1O, WEEETH L. B, ERERLIMBEMERLDY / b LL<
T Ak & DRIRL EFKT 5.

BEFEIL, BRI & OB, Frnyd 2 WIS RONIC X 2\ BIZL > THEL S 2.
T AOVEOYHBMEE 70, EL ) EE, ERERLEHIE, BRERICEET L EMESINT
\/)% 10*17)'

LaL, 20X SHELTwaEHESIE, BIEL T CAD/CAM HEDFHEOBEFEIZE L To
THRZERE L TV,

H AR AL R 8% 12, The Academisch Centrum Tandheelkunde Amsterdam (ACTA) , Zurich, Alabama,
Freiburg, Minnesota, Oregon Health & Science university (OHSU) , it Newcastle wear simulators
DE)LBELLEEZFTH L TITONTELY, Iho0RBEE, el Jamot e, Ui,
AR HERT OB TRZ > TN L BB,

Zurich K358 L 72 BERERBE L, R EEO T F A VEZH L7200 T, &) ERRAIZEE
MDD HHREAITA L THALH Y.

KWF7eD BHifix, THEMICES SN2 CAD/CAM LY v o 2 REBEREORE L, HTHERL Y
YRUOHT AT IV I ADRETH 5.

F 72, RWIZE T, RO & 9 IR ARG GER L 72RO O ORGEL. ) 25t L7z, bbb, 1)
CAD/CAM L ¥ > OEEFERIE, HTHEKL Vv EEBL Tw5, 2) CAD/CAM L ¥ v DEEFERIL,
HIAXTIv 7 ALHBL TS, 3) &TOT A NIV —TOEHROERFIIHELL b L
WIH)LDTHA.



PR & BT Tk

A7 T, 5f%H o CAD/CAM L ¥ ~ : ZENO PMMA (ZP), artBloc Temp (AT), Blanc
High-class (HC), Telio CAD (TC), CAD-Temp (CT) : — M o T 5 L ¥ ~  Integral
esthetic press (FEMExfHEEE, IEP) & 1 MO I A+ T I v 7 VITA Mark 1T (BEVERFREE, VM2)
fEHL, ZN50xEH DI F 2 )V E % the Zurick wear simulation (ISO/TS14569-2) ¥ %l L
T2 REREZFEN L 72, SRBRIEIE, LI L 72, MPEEFERERICB L ¢, SRt e & L7
P TVORESIIDREIFIRICEDE, YV TVOREEDLOLFEEEZR LI 2D, kB, LN
BEN AT AT o 72,

ETOHOCAD/CAM LY VT AT I v 7 AL, BEFAYEY Ry Y —%2HNT 2mm D
JE X2 L7z (Well 3241; Well Diamond Wire Saws Inc, Mannheim, Germany). & 13 H B8y &E
&7 271 1L— 1LY (Duralay, Reliznce Dental Mfg. Co, Wirth, II1) THIEA 7 » L A§5H (PIH]
EfE 015 mm) OHFMIHEDAATE, HTHERL Y Y [EP LY V&2 AT Y L AAF — )VEIZH
T LAA, IMETRE 2 B4 CTHEES L7 (30 minutes, 45 minutes Mpa, Ivoclar Vivadent
Schaan, Liechtenstein). #t\\» T, 4 C ® Bk H % SiC paper P400, P1200 & P2400 (Labo-Pol-21;
Struers, Ballerup, Denmark) THE L 7-.

AEEH L, W AT LA AL FIHGY 3 2L —% —ORTHRE L7z (University of Zurich). ¥ I 21—
=% Ea—F—THIEIL 2250, RADKREME 49N at 167 Hz %5 & 5 ICfEBh S 272, BUn
T 120 BT 5CH 5 S0COMTEILL 72, AW, 7T~V HAICEE SNz b LFEERO
I EIECBE (Dispersalloy, Dentsply, Konstanz, Germany) Z R L 72, WcHE O Jeu & BRI L 72,
IF AN ERET LR OERBOPIE 2mm (L2 K1IE, HEYI2L—F—0hoEESh
7oA AR L7, BEERENIWMTRIC B 22 5. HEGY I 2L — & — I S-S,
AIORER L FERTH 5 2020, BB S RGO ) A IVE DS OMEOEFEL (um) %, +—45— A A
Fo 3DS 7u 7 4 1 x—%—"TH#r L7z (University of Zurich). ML, 251baT & 51b1% TR
4 7 120000, 240000, 640000 Z L "C 1200000 [EICd % . om0 d 5 XFIZELQH DT, A
HEAE I ROMEMEA STz T, BB S GO - A VEOBEFEL (um) 1& 3DS V7
k27 % W CEME L 72 (University of Zurich). Iz CEERERERR, B (LB R B IEMEE
(SEM) T4r#T L 7z (Carl Zeiss Supra 50VP FESEM; Carl Zeiss, Oberkochen, Germany). 4T ® &
B DAL NI RTRICRIE L7z, S 1 2 Vo8, BEY / - A VE, ROZFRSOME
YER (22) ZEFid 572012, 200EEM (GEE BN OMBREET VEMH L. HlEsh
T2BEREER 2 a7 by o 7 T L7z (SPSS, v19 ; SPSS Inc, Chicago, III). P i 05 LT TH 5 =
E DO OFFER TN B EED D S L RRT 5.



% 1. Test groups, abbreviations, brands, batch numbers, manufacturers, and composition of
tested materials

Test Group Abbreviation  Batch Number Manufacturer Composition

ZENO PMMA ZP 0483 Wieland Dental + Technik, PMMA-based
Pforzheim, Germany

artBlock Temp AT 13708 Merz Dental, PMMA, OMP=organic
Lutjenburg, Germany modified polymer network

Telio CAD TC MM1068 Ivoclar Vivadent, 99.5% PMMA Polymer
Schaan, Liechtenstein

Blanc High-class HC 2007000908 Creamed, BODMA, Bis-GMA, UDMA,

Marburg, Germany Strontium aluminum borosilicate
glass 70.1%, nanofilled
CAD-Temp CT 19180 Vita Zahnfabrik, Acrylic polymer with

Bad Sackingen, Germany  14% microfiller. MRP=microfilled
reinforced polyacrylate

Integral esthetic press IEP 1/4106 Merz Dental MMA, dimethacrylate, barbuturic
55007 acid catalyst system, PMMA,
organic and inorganic pigments
Vita Mark Il VM2 16341 Vita Zahnfabrik SiO-based glass-ceramic

X1. Specimens fixed in mastication simulator.

i R

P& RSB O T F AV E O BERERE RO L RERAEZ K21 OR L7z, — ik, #E (P<001)
SR A 7oV (P<01) &, 2HBERICELVWEEEZ G525 (K2) .

MRHERE

Rt REED IEP 1&, 4T CAD/CAM L ¥ ¥ RO SRED VM2 X0, L < EubhehE
RO NIz (P<001) . MHMEY A 7 VOBV REC BT 2 EFMEOWIE, CAD/CAM LY YD
ZP, TC, HC &LPptatSitL D mv (£2, ¥ 3,5) . BlExgiEo VM2 13, CAD/CAM L2 >r D
ZP, AT, HC, CT LRBMuSREED IES L ) WEZE L7z (P<001) . CAD/CAM L > ® TC IZ
LT, B RBEE KEZEVIZR SN o 72, HILERIC X 5T, B KBS BT 5 BEFEAE
O¥EINE, CAD/CAM LY > ® AT & CT LM IEP L D RWEEZ R L7z (82, K3,5) .



#=2. Estimates of regression coefficients for wear of restorative materials with positive (VM2)
and negative group (IEP) as baseline (linear mixed model analysis)

With positive control group as baseline (VM2)

With negative control group as baseline (IEP)

Parameter Standard Error P 95% CI Standard Error P 95% ClI
Constant term -1.9 (12.7) .881 (-27.3;23.6) 105.5 (12.7) <.001 (80.0;131.0)
P 66.4 (18.0) .001 (30.3;102.4) -41.0 (18.0) .026 (-77.0:-5.1)
AT 66.6 (18.0) <.001 (80.5;102.6) -40.8 (18.0) .027 (-76.8;-4.9)
TC 16.6 (18.0) .359 (-19.3,52.7) -90.8 (18.0) <.001 (-126.7;-54.8)
HC 42.3 (18.0) .022 (6.3;78.4) -65.1 (18.0) .001 (-101.0;-29.1)
CT 439 (18.0) .018 (7.9,79.9) -63.5 (18.0) .001 (-99.4;-27.6)
IEP 107.4 (18.0) <.001 (71.4;,143.4) 0 (0 - -

VM2 0 (0) - - -107.4 (18.0) <.001 (-143.3;-71.5)
Masticatory cycles (MC) 2.2E-5 (8.7E-6) .012 (4.9E-6;4.0E-5) 7.9E-5 (8.7) <.001 (6.2E-5;9.7E-5)
ZP X MC 5.9E-6 (1.2E-5) .635 (-1.8E-5;3.1E-5) -5.1E-5 (1.2E-5) <.001 (-7.5E-5;-2.7E-5)
AT X MC 5.1E-5 (1.2E-5) <.001 (2.6E-5;7.5E-5) -6.7E-6 (1.2E-5) .588 (-3.1E-5;1.8E-5)
TC X MC -2.7E-6 (1.2E-5) .830 (-2.7E-5;2.2E-5) -6.0E-5 (1.2E-5) <.001 (-8.4E-5;-3.6E-5)
HC x MC 1.2E-5 (1.2E-5) 337 (-1.2E-5;3.7E-5) -4.5E-5 (1.2E-5) <.001 (-6.9E-5-2.1E-5)
CT X MC 3.7E-5 (1.2E-5) .003 (1.2E-5;6.2E-5) -2.0E-5 (1.2E-5) 105 (-4.4E-5;4.3E-5)
IEP X MC 5.7E-5 (1.2E-5) <.001 (8.2E-5;8.2E-5) 0 (0) - -
VM2 x MC 0 (0) - - -5.7E-5 (1.2E-5) <.001 (-8.1E-5;-3.3E-5)
300
250
| 4=l
2 20 AT
S =
~ H
§ 150 o1
= M EP
100 . VM2
50
0 A
120 240 640 1200
Masticatory Cycles (Thousands)
100
4=l
—_ AT
g miTC
‘: JHC
g CT
= M EP
I VM2
B

240

640

1200

Masticatory Cycles (Thousands)

X2. Wear (um) of all tested A, Restorative materials. B, Enamel antagonists
after 120 000, 240 000, 640 000, and 1 200 000 masticatory cycles.



SAERDO T F A IIVE

P REED VM2 & 7T A1 T5 3 v 7 A%, &TH CAD/CAM L ¥ v LS #ED IEP &1t
LT, mOELHEMLALS, ROUBVWIF XIVEOBEFRTOEFRMEZ /R L7z (P<001) . &£TH
LY VHEHZBWT, T F ANVEOEFRIBOENIR SN ah o7 (3, K4). SEM 12X S5EH
DIZFANVEDFML 722 ElEoT, HIAXT IV I AHOIT ANVEKREDY T v 7 DA LB
EDRHS o7z, FHIHERL Y& CAD/CAM LY r T, MihE brEHRDTF A NVEIC
BEFEEIE R S e 2o 72,

% 3. Estimates of regression coefficients for wear of enamel antagonist with positive (VM2) and
negative group (IEP) as baseline (linear mixed model analysis)

With positive control group as baseline (VM2)

With negative control group as baseline (IEP)

Parameter Standard Error P 95% CI Standard Error P 95% ClI
Constant term 27.8 (3.3) <.001 (21.1;34.4) 7.5 (3.3) .026 (0.9;14.2)
P -25.0 (4.6) <.001 (-34.2;-15.7) -4.8 (4.6) 311 (-14.0:4.6)
AT -22.0 (4.6) <.001 (-31.4,-12.8) -1.8 (4.6) 697 (-11.1;7.6)
TC -23.7 (4.6) <.001 (-33.1;-14.5) -3.5 (4.6) 45 (-12.8;5.8)
HC -21.7 (4.6) <.001 (-31.0;-12.4) -1.5 (4.6) .753 (-10.7;7.9)
CT -19.4 (4.6) <.001 (-28.7;-10.1) 0.8 (4.6) .867 (-8.5;10.2)
IEP -20.2 (4.6) <.001 (-29.5;-10.9) 0 (0) - -

VM2 0 (0) - - 20.2 (4.6) <.001 (10.8;:29.6)
Masticatory cycles (MC) 3.4E-5 (1.9E-6) <.001 (8.0E-5;3.8E-5) 8.0 (1.9) <.001 (4.4E-6;1.2E-5)
ZP X MC -3.0 (2.8E-6) <.001 (-8.5E-5;-2.5E-5) -3.7E-6 (2.8E-6) 173 (-9.2E-6;1.7E-6)
AT X MC -2.9 (2.8E-6) <.001 (-3.4E-5;-2.4E-5) -2.6E-6 (2.8E-6) 347 (-8.0E-6;2.9E-6)
TCX MC -2.8 (2.8E-6) <001 (-8.3E-5;-2.3E-5) -1.5E-6 (2.8E-6) 599 (-6.9E-6;4.0E-6)
HCx MC -2.9 (2.8E-6) <001 (-3.3E-5-2.4E-5) -2.6E-6 (2.8E-6) .355 (-8.0E-6;2.9E-6)
CTx MC -2.4 (2.8E-6) <.001 (-2.8E-5;-1.9E-5) 1.9E-6 (2.8E-6) 489 (-3.5E-6;7.4E-6)
IEPX MC -2.6 (2.8E-6) <.001 (-8.1E-5;-2.1E-5) 0 (0) - -
VM2x MC 0(0) - - 2.6E-5 (2.8E-6) <.001 (2.0E-5;3.2E-5)
300 300
o zZP B o zP
250 |- O AT 250 O AT
TC TC
200 HC 200 |- HC
- cT - CT
g O IEP g O IEP
T 150 O VM2 T 150 O vm2
o ~ZP B ~ZP
(0] (4]
= ~ AT = ~ AT
100 TC 100 |- ° TC
HC HC
cT 8 : cT
50 ~EP 50 |- i . ~EP
~ VM2 ~ e ~ VM2
e ©° 8 8
0 0 = — = -
| | | | | | |
0 20 40 60 80 1000 1200 0 20 40 60 80 1000 1200

Masticatory Cycles (Thousands)

(3. Linear mixed model diagram of
restorative materials wear.

Masticatory Cycles (Thousands)

(4. Linear mixed model diagram of
enamel antagonist wear.



X5. SEM images (magnification X250) of abraded restorative materials after 1 200 000 masticatory
cycles. A, Group ZP. B, Group AT. C, Group TC. D, Group HC. E, Group CT. F, Group IE. G, Group
VM2 (control group) .
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TEEMICEAEIN/ZETH CAD/CAM LY Vi, HIHEEL Y VX)), RWIRE IO EREZ
RL7z o T, AWEOIRIEGE 1) 1T E Sh:.

W2, 27 B OIRENGIE CAD/CAM LY Y OBERPT I A€ T I v 7 ZALHPUL TWH0E)
EWVWAHALDE ST 4RO CAD/CAM LY Y iE, #1921 T 3 v 7 A& L CEWIE R %
RL7:. CAD/CAM LY D TClE, Ma—HFAtT3I v 7 R EFBOERZRL. 0T, 20
JHRHERELE— R E SNz, b, TCIXAERD LAIZER 7 72T WPMMA LY UV Th 5.

—fiis, FHii L7z CAD/CAM L 2 > LM & OMICHBIBRIIMER S N a0z, LcSo T,
CAD/CAM LY v OEAMDOFES L EA/INT A — & — L, BERERIZE L WBEE 52 DD D 5.

3EFHORERIIL, ETORBHEONEROEREIFUL ThENEINTHEL TTALT Iy
7 A0, REHRICHLTLY Y X DFLEVERER L. it-o T, 3HFHOREMRGUITE S L.

HIAXTIv 7 ADWEE, LI VICHRTEWELZR L. BEYOFRMOEK LM S, B
R TS FEELELETH L. WML SO L5, TIALTIv s A% LD gk
L7zt T 3 v 7 AR CHEICHIRS.

BB TRIC X o C, HF2RBR 20T 559 THY), TofRL LT, Hik7ut
A OIEEY A4 7 VToINE IS, TIALT I v 7 AQBEFRERIIMM L. - T, REF o
BEREITRL 2D, NEEOTF X OVE ORI L /2.

M2 T, EROTF ANVEIR, TIAYT Iy 7 AHED, BB OB L2 F ANVERDO Y T >
JSHERBERESBM SN, LY VBT, NEMOI S ANVHOBRIIMHE I N oz HEY
32 b= —THbH WEEH GFAROZFANEETTIALT I v 7 ALY Y) IFEBEERS R,
PERETIL, BERIZBEMI D 2 WVIEERIZ L > GEWIE o7, b L, #9AETFIv 7 A LTO
IF XIVEOBEEREEO X512, WREND A TUE, BROBKPHEETLTHA .

KW TOETORHEBIEII BT, BEOFEERZIIE I L. RERSGHRO ;- A VEDY
—M, T FRAVEOERDL L IR, BEIREICB U 28HEIX, BZ5 L COMREICHE L2 W,
R OILREFZIZ BT D20, BERERICHET LY. LArLA2s, dEARO - 2 VEO[HH
(2 & o THERRAYZIREEIACH L 72

AAR, BRIV ORICIE, 1 FAODLTH, b LFEHBEBERIIRSNZr-72W. 21,
DORESRLHEEICEBRT L EEZ NS 050 RFFETIE, KPOTF =<1 70 7238k
FOFBCICERTHEEZ LN W,

FaBRR loh g A eI, AT 4 DOBMMIEMET A 7 VIRICEHE L, MC FHldgE, X2 &
M3 OmHLEND LI, 5 DL NV TRESTERTERTHL EEZONL. DL b,
EEFEDEH &, 95% @ Cls & 312, BUREO SR OHEE RIFREAD, MR R L5089 9
DFIFIAEH T2 2 e TE L. AR, BRI E 213D D B REEICREST 5 2 LA
TE5. REFD, 2TOMCICRLTHEYVRLMEHEL, ZREH HOMEMBAIMHEL TWzXH12,
HEWT 7 — Z I AT D/ DICEE L7z, TOFER, Ty T LAy =T M2 HBET—5 %
A L -IBIR AT VS, SR S 5 72O I &5,

ARWFRIC BT BBRFUE, RO FEEIIH o7z, BESREEICE LT, I AT I v 7 AZMHL,
DL TORBEMENE, R)~v—2GLd LLEEERVL Y V2 L2 RifgelE, £ 58
ANZALEETHAMEORL DFEE Y R L2, LY UMRHIERIRZDS, I AET I v 7 Aixd



HOHMEITH D, RIIEOHMIE, FRLY VBT IALT I v 7 ABENOBEWRZ 122 %
WiIfFLC, #£7% % CAD/CAM L2y OEEMLAFMT2 2L ThHS. LAL, BIEBTHHTES
CAD/CAM L2 2iE, I AELTIv I AINEVEREZR L. LY UMEOBEEELZUGET S
72012, WRIFILETH 5.

D) —DODORFIL, Y TN A X PRET S 72D R BEN I 24T > T2 & Th
5.

& AH7ETlE, ACTA Zurich (University of Zurich), Alabama (University of Alabama at Birmingham),
MTS (Material Testing Systems), OHSU @ Xk 9 7%, 223 L <1d 3 DOBEERBH CLOEANL Y v %
SEAM - B LT D 18 B 2B T CRMIE L 7 L Y AR BRI EMEIE, EToF IR
LIEFRRBOMSIZH ) £ ) RIBTE DR TII R -7219. LA LARAS, e £ AT
JECIE, BRIRT— % LT 2 &, ZADODT L MBBMRAVR SN o 7288, BEMN IR T TIX
B DB O B IZEE D WG -l 2 7R L 72 10 RFFE O R, BRI 2 AR % LB e 5.

KIFZE HRD & 9 efamz itk 5. CAD/CAM Lo v, HBTHERL Y v X )R ERRE
RL7Z. CAD/CAM LY X0, TC #BWwTid, 92 LTIv 7 ALV EVEROELRLT.
FTHEKL Y & CAD/CAM LY yilihed, HI9AET73Iv 7 AL NERHEHRTF AVED
BERZEERT. I ALT Iy 7 AR O 50% CTF AIVBIZBITA27 Ty 70BN BDS
T, LY UMEORBA TIZY Ty 2 e Bl SN ko 7.
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