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TmIEES - SR7IIEES

(Properties of materials = tensile properties)

E 3R TR (REH)
?ﬁ (Tensile force) —® [elongation (and thinning)] 100 AT T
— = - 1257%%
= AR R > EBEIS - 200 FH5AD
ﬂ - . /&7 : 0.5 kg/cm?
" RES | BE (E) (0.05 MPa)
H (Compressive force) —® [compression or crushing (and shrinkage)]
50 AfTeIZ 1
1.25 T3 DD BVEEER
B Bz . Y
(Shear force) ~~ (Distortion) EREM - 1.56 FOAD
PRI = 1 s =y ——> &7 = 32 kg/cm? (3 MPa)
-~ ' B12 REransEsE-
=ee EFFETD (Applied stress) EIEfZY (Material fracture)
B (Specimen being loaded) T \a N
(Torsional —¥» #ﬁsﬁr“g’ motion)
force) (Strength)
b=1:::pa) [EehE = ahEM
(Flexural force) (Flexure or bending motion) SR
(Ductility)
HRIFESE (Material strain)—

B1.1 B DRSS BRI AZ AR - B1.3 IEFEMMRIBIET) — R EER -
F&7] (Stress) F&D (Stress)
XN - SERMER
T =R - BT ) (Soft, v:'i;/ ductile material) T
(High strength, brittle material)

gD - ERIEAE

(Strong, ductile material)

&% (Strain)—» fEs (Strain) —

B1.4 R EEATREERMARIBIRE — SR - B1.5 EH-BERhiRETERENR -

F1-1 FRITRIBIMEETK F1-2 FRIEYMRIGVEERVS IS
- EYEEHE i ! NERSAE (MPa) FIEEEE (MPa) HZYSEE (MPa) SBIME{REN (GPa) TEME (KHN)
* MBI SES 448 = = 77 22
. igﬁﬂm o SRR 54.7 318 188 34 110
o FAE 51.7 297 138 1.4 68
- (BRI FHIE 10.3 384 90 4.6 343
* BINRIE G 24.8 149 111 140 460
* WROBRRE SRR 455 237 = 14 =
* RIS PR Ty 8.1 117 13 13.7 40
* RIFREIS BRECE 7.7 48 = = =
* RE / RRER &35 1.0 10.3 2 = =
ISRt 88 18 150 - 20 -

KHN - 3 K /& 1% # (Knoop hard number)
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OF B A B A ) o R A A T BR U B TP BR A iR
VE » LUBSEERA OF B R4S SEIIE AR B IE 4 o MR SRRV
FEINRETE ~ MORVRFE LLBAHBRE BB 5 T HL - B AR
AR BT AT G RPE AT (AR 1-1) °

%m’lﬁfg (Mechanical Properties)

EH 2 B f8 SAR ) L AR I & FINALIER Y ) 5 - BT LA
PR AE B AT 2 - MR R 2 R -2 -
¢ {5 1) (Biting forces)
W3 7 DR £ R ) i B ot SR B i A AR T] 5 i = o
R BRI TR - JCHR RS ~ AONIGE)IEES (RPD) 3%
F ZEEF AR < BT A (R 2R ) e Bl 8 s il AN [ )
B AT R Bt ) S AH R A 83 LA 22 LI 1.1

[ /) (Stress)

HEF1 (Stress) » o @ 27 B RS A AKEC A ) B 5 98
(Strength) : ZENAES | SEREEEMIHE 7 5 M E (Ultimate
strength) @ 2577538 AR A AT e KIPIE ) ©

[ 7] » 52 7 Bl ARH AR BRR > TRAE AKX e - 22
FilAeEst » 7225 (10408 » N) PINEIEE 757 1 55 4 78 )5
KB 6 S A 18kg/em? (1.76 1 MEMAHT » MPa) [1JE
77 s ZRI > FHIEIA ) S E A BT )0 @ Bh e 178 )7 JE
AELRHET L RE > HHE T T3 7200kg/em? (706 1
T+ » MPa) » B3I 7 400 % o (KL » HE )20 HE /2 AEAE 5F
Fh s & 2y b g — {8 F RS - (ElE 1.2 v 2 ) B
Jy7E B EEIEREH o 2 EE GHER R TR 2 S
FREEND 22 LERE L — (155 L EREEE -
FEABBR JEE (Proportional limit)
FEABBIR & — {8 A4 AL 1AE JEE ) — MBS LR A5 T i S B A oK
F ) AR AIEL -
SPEBRIE (Elastic limit) S PORHE E0RE LRSS 2881
N IR K ) AR -
JEAR5E S (Yield strength) » o (&M BIGHAG T HE T ) — JE s
FR A PR AT 7 AR s L IRV HE I - SRR R K A ER#T) 0.1 ~
0.28%0.5% °

H\f_r %% (Strain)

FESSE > & FEAYIESETE B FOR R R ELE AL/L o [ESE
SR R AR &

IEYE (Ductility) = BIUZERE b - 5.2 > 5@
AL/L X 100% -

JEEYE (Ductile) £ K ELHEPE AR KIZE K& 0 lin]
{EET AR H S W3 E -

SEEBEELRT 1T no-cw

W58 (Burnishing index) @ #EMELE T A HRIET T
(burnished) WYHE ) » LUEHE ARG 4E = 7 47 b (ratio of
% elongation to yield strength) 2 ZE71% ©

W FERR LG LA (Poisson’s ratio)

WA ICLLE (Poisson’s ratio) » v : {EIRJIZAKET - H]
(1) BEL iy [15) JHE B30 1) LA o 82 27 AR M R JE SR i A v R T A
D -

ffatt (Brittle) #4KL v {HEK 5 25 2 - SZFEM BHEE K RF
EL A B L AN K s SCER o 2 R I A R A e A k) i
Ko iE MR A SEME I SR (specimen necking) ©

W PER I (Elastic modulus)

FEYEGRE (Elastic modulus) » E ° /&5 /7 ¥ ES# 1) L
B 5 X8 FRAREL (modulus of elasticity or Young’s
modulus) > FoRMAENIREE o &% M ) — 83 i fR s b
GHE (RRPE) IS AIRIERFTIRE -

JiE g — JREE 45 (Stress-strain curve)

JE J) — PEsSEHh AR (Stress-strain curve) s&FIFH it 747 #8FrE
iR ) E BT - I E (AR T e T HE ) LR AL
SREIRRGR o 32 (B AR A AR BE S S MR R (AnlE 1.3
F1.4) o MEERSEL (40 @ SR8 ) & LI — gt il
B2 5 S R R AR e A B IR I R
5 ARES (yield point) ©

TRC T FUBERT — 5 7P TRE RO AR E B el (JE D) 1Y
2h > FRISEEAGRIE (specimen strength) 3 [FIFH7 53—
TEL AT I 2 il (EEAEE ) (OB RS IEIETYE (ductility)

SRS 0 WETERI AN RE 2 o HLIE ) — HEE AE AR Ll
& - [ 20 pEses L -

g FLELZE PR MR a0 < i - L ) — ESE iR S op
MRS - [T 2T R R A AE R o

i HLELZE PR AT R A se A e - L ) — eSS fR B
£ AR AR ERR AR - BB ERE ) E AR ZE R (D
Bz ) IRy o dhieRPEEN EET 2 TSR -

|”]‘)"l'|'i. /j (Resilience)
6130 /) (Resilience) = HEHLAK S (411 : A5 H GRGIR

FragIRE R ) o T B A KE 1 — HESR iR A vh B A 8 e sk iy
MifE > al@E 1.5 o

MIPE (Toughness)

Pk (Toughness) : HEHTETA (41 @ &Rk 24 PR 35 10 fE
W) o EIBAHE S — ESg R b (S oR I i bk B S e vk ek )
P s - alEl 1.5 -




#iE - 38t / EBIEERRRIS

(Toughness, elastic/plastic behavior and hardness)

f&7] (Stress)

BRI

BRARED

(Optimum stress)

BBIEFRIR
(Plastic
behavior)

SEMERIR
(Elastic
behavior)

B

! (Optimum strain)

al

&M (Strain)—»

E21 BEMESAE#E (BHRMESE) -
)il
(Applied load)
BTRR
(Fracture line)
(Test specimen)
TR (FN) B
[Secondary (tensile) force]

2.2 AERMAHFREENEEE®RAS (diametral disc test) -
870 (Applied load) 1870 (Applied load)
"' T m@n
(Compressive forces)
B
(Specimen) EH
(Tensile forces)
A )
5284 (Supports) eSS (Frécture point)
B23a #BAEIAR - B2.3p BIAIEQAKTEMEBEHEN -




EfZY98E (Fracture toughness)

{8 55 B PR SR YE VERB T R Ay os A - HEAYEME
S FEFERRE B R IELL - FE S HFRE 38 8 B AR BT AR
(cracks) BKERFGE (flaws) @551 ¥} » BIsE{EA IR AR KE )
(vield stress) 7Kk » th @ rEA MR 5 SRR IBH i —
FEHIPRAS (stress raiser) A -

A I PR AA R AR i R S 32 Y A S T2 R o3 YR ) - JE sk
FRIE AL R EIRE o B S ZYR (cracks) BUERRE (flaws) HY
Ko e AR AR ZY R T ) HE ) SR & R - SEFEARYL — MR LA
[ F158 K - K 227k » £ FE ) SRR R ZRIRFE o B
[ 155 REE RIS FE » K (HY - o - \maiR3E) Al
2 Y(REBRRREB A/ DHE » « RRERRE -

B EEZBIME4FES (Elastic and plastic behavior)

SRR AR KA EUT AR > thdr R ETEOT IR IE AR R T
(B [E{EHEE G R PRI A FTAE - fRBE s EHE (Hooke’s
law) : {E3ELBIRRIR 2/ - 852 (eSS ) BRE ()
RRIELL ©

SAVE S E RR BT A T2 - ST BLADAS & Sl KRR EL ]
EN#% 1% th A & 58 R EME AR R T » B LA 2 £5 WP P
(plastically deformed) °

SRS TR R R A A SR PE RS RR IR - ErE Rk BB (0K
) B 5 P LU AN B ha R s AR R ([ 2.1) -

REVEMNEES (Determining mechanical properties)

55 71174 (Tensile properties)

sRAMEE (551 3) RAEA SHIEEEEES 29 7 AR A -l
& MartErrEl (a0 SREFIFZ) SRESEAIEHIE - HHT
SRS R LA SR BIIEA (diametral tensile test) /7 =UHIEL
SEFEHGURTE —EAR PR (P) SERE — TR SRR EEHIR
11 (i 2.2) - EREEE (DTS) LT FIAREGHE -

DTS = 2P/ [ = - (diameter) - (thickness)]

PUBEGE & (Compressive strength)

PURRSE 2 B — (B [E Ak s 7 R AR A it 7 — 1B ) HLid
Pl ik T Rl 24 2R 15 -

258 5 (Shear strength)

Y5 B 2 1E — {0 g AR A e 7ok 1 2R MIE - aTF|
Aok B R HIE (modified cantilever test) 2 &% I

SEEEELRT 21T

- : ®
2 i B/ BEEREE §!

(pin-disc test) » HEOIME S - Wik EHw9EL: - BESHH
HEME -

Foi ] 5 X5 (Transverse strength)

FEmGRAE « R LWIRRAS IR 72 W i S B ~ ThRISZ2 ) (P 19
ARRE ([ 2.3) - BIABAGS ZRITHT T 4% » LLIRF E#%oRZ
k7D o B RN FE S AIRE TR -

P.L3

ERFEFRE - WHEHEEMTHERERE -

SEEFF S F A R SR EEE -
JARJEL i ¥ (Indentation hardness)
JRRYEL s 5 SR R PL g2 1y — Fl I B B P SR Fa A - B AT
%t /7Nl & » {%/Z Barol ~ Bierbaum ~ Brinell ~
Knoop ~ Rockwell ~ Shore fll Vicker %5 /5% ° & HTES £}
B B &5 X (Knoop) FI{EHEE (Shore) /714 ©
A5 E I P PG R (5 — (A SRR S 0 i R AL S b b
F57:1 » G5 ECHERE KHN = L/P2 - Cx > LK - 155 R
WIS » O 5 1 B JBR R T FE A FHBE 7 B8 o BUIGAIRFAR A T8 22
—A{E 7 i B ey 2R - fRRHI R E - KSR
1 B it A ke T A BRI & -
A 7 1 P ) 5K = ) — (18] v 9 2 1) 1 s oBE R A sk i 3
FE o BHRAEEAEE (GRS ) IREHA -

TR FE 8 AT DI it —{E M B TEERE / PEFERUFERE -

EEFEER Y EESS (Abrasion and wear resistance)
JEFE (abrasion) BPEH (wear) B2 EIEEHE ~ BLHART
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mﬂi’riilﬂilmiillig (Physical properties of materials)
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(Restoration expands more
than tooth)
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(wedging and extrusion)

EBERERE
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(loosening and gap

formation)
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E%ﬂiﬂiﬁﬂ (Gypsum materials)
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