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Cheol We Kim, D.D.S., M:S.D.
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The purpose of this study is to test the ﬁicx‘oharﬁlless values of enamel and

dentin in various areas for anterior and posterior teeth.

Freshly extracted teeth were immediately mounted on a cold cure resin block
and they were vertically bisected through labio-lingually and bucco-lingually
under streaming water. The section surface of the half of the bisected tooth
was polislled by the metallurgical technique. The polished specimens were placed
under the Torsee’s Micro Vicker's Hardness Testér (Type‘MVer) loading 100
(dentin)-200 (enamel) gm for 15 seconds. The Micro Vicker’s Hardness(VHN)
was determined every "OO,u from the dentinoenamel junction to the outer surface

(enamel) and to the pulp chamber (dentm) on the section surfaces of one side.

Findings were as follows;

1) The average microhardness values of enamel for the centrals, bicuspids and
molars were 375.5, 372.2 and 361.0 respectively. Although for the third mplar‘s
were 224,3, respectivly. )

2) The over-all average microhardness values of dentin for the centrals,
bicuspids, molars and third molars were 53.3, 59.1, 61.3 and 61.7 respec-

tively.

3) The definite trend were detected in the microhardness values of “dentin
from the dentinoenamel junction to the outer surface for the cenfrals,
bicuspids and molars. Although, the microhardness values of dentin adjacent
to the outer surface were lower than the surrounding dentin. But there was

no significant difference for the third molars.
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4) The microhardness of dentin for all teeth were highest at - approximately
400~600x from the dentinoenamel junction and very low at the innermost
laver. Likewise, the values in the region of the pulp chamber were the

lowest values obtained.

CHITE M

h

o
2
o,
b
a5,
£
)
2‘:‘
K3
ol
bt
&,
c‘#‘
p
-,
e
2
Z
lo fu
8]
——_(T_L‘

s
i
AT

Kel)
A

Pu o o
1o
ole
ofo

[5) o2
il

=k
2

<2
.
o
% i
=%
w8 o Jft o
)

oL
[t
-
Er
fo e
X
1
ox,
He
4
)
1o
=
o

e oo e

@ o

SN
i
A
B
o
[
E2)
=3
o
2

e
Fy
.?i

2,
2
2,
A
Pr
JEa —"r-‘
it
i
_J\)h
o
ok
te o
He
)
o
L
LRV

«©
o,
B
2
1o
2%
o I
s
po)
o
‘o
N
o
>
e
S
o
o o "{>’
%2,
r};j‘
S
oX,
Pz

R
0%
ﬁ‘

oy,
it
i
s
o X2
p

28
et

{o
.

o,
il
=
v
AL
o
N
o~
i

b
off o 2 4 T

o we o aler

oo,
e
A
Wt &
i
i
)
= o
o =
-

ir o o
[y

Az otz g+¢ or], Rautiolas} Craig”
]

Jol 3eled = Hodges} Mckay® >} micro-
character® ARE3 #21-& w]3-35o] Hodge®i= DBrinell
" Ax7A, Herbertd =7, Rockwelld e & A48
9 3, Wrighte} Fenske', Taketa®] 4912 ulxn #]

f‘aé‘ (abrasion resistance test) whd o 2, Klinger

5, - Atkinsonz}  Saunsbury!®, Caldwells] 49]1'%,
Caldwell9] 3<]1®, Hodge® ', Phillips$} Swartz!"
akal W (indentation test) ¢ 2 23 3kgl o, Knoop

8] 2919, Sweeney®E-o] Knoophdt® #gowm 4
43k ol#] Craigs} Peyton®®, Fraser*% Knoop7 %
AL ST M AAEE 2ad v gieh. ZAF FA

Ldlo] AzA slaAxd vlAe dgd BIdE
Phillipss} Sweeney®*®, Phillips¢} Swartz?®, Newb-
rung] 29129, Mjsrsl 29129, Mjsr®, Rotbergs}l De-
Fusaymas} Maeda®®, Glens) 29129, Ko-

Pigmansg] 291%H, Stephanz}

shazer??,

ulourides2} Pigman®®,

Koulourides®® %2 nwr} 9icl.
o] AR vl AFA Y wlaEA o] A Aol A W
A AP HI o, old Aale %1 oke]  F%-3t
el Fog oo A ok ~f R-glel wiel WA wli
Axel 2ol ¢ Aow w]Fe] MVH-15 Vicker's
DS AL e AT

sk ‘

a2 5AE ol &5t i
el maAEE AW 0 gol 2 AxE washe
wlo] o}k
H2zx MMz 2 B
N B HHI|T
’%%M A4 Kol dwdal Adel Abelgle] #

;’ o L}- ]

A% 22D b 4%, YAFLE Ak Ed H9Y
1 o
1

CEA A Fus shgleh. zowwe Alsdetal 494

400, 1000, 15002] <dwl= (silicone abrasive paper)
oz 1xdvlsl 3 A dnbr] (Buch]cx Ltd, Au-
tomatic Polisher)¢]ell A Feoll 314 %k E(Cr.03)
s A8 (FeONE 2akubsiioh, & Add A4a

Z7) 7] = Vicker’ s¥ u| 427 =4 (Torsee s Micro Vi-

cker’s Hardness Tester, Type MVH—]) 1=

A gedel skl 200g, Aok 100g9) FS
zZhal 152704 Aahsle] 20 2835 3630 Ao qb4lEl o}
ofoFR-= xpEre] ol ZbAl el "ol E A  Fdrz|o]
g AZFAeA o FA% g FaEd do wla
A x7 (Vicker's Hardness Number: VHN) &  Al&%3}
At od7lel AERA FAL offel Zrl (A 2%).

_P_ load
VHN_A projected area

VHN 1. 854 7 (kg/mmz)

A.S.E= J
nZ

VHN=ViC1<er’s Hardness Number
d=Length of the Diamond Indentor

(Xi-X)?

—18 —

Al e &7
o



o

Fig.1. Torsee’s Micro Vicker’s Hardness Tester

used in this investigation.

Fig.3. Schematic picture of a mounted longitudinal
section of the central incisors. The arrows
indicate the position of ‘the microhardness
measurements. LB: labial portion TE: incisal
edge LP: lingual portion
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Fig.2. Typical pattern of indentions covering a
cross-section of a lesion. Note the consid-
erable hardness at the surtace of the tooth.
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Fig. 4. Schematic picture of a mounted longitudinal
section of the bicuspids. The arrows ind-
icate the position of the microhardness
measurements. BP: buccal portion OP:
occlusal portion LP: lingual portion
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Fig.5. Schematic picture of a mounted longitudinal
section of the molars. The arrows indicate
the position of the microhardness measure-

ments, BP: buccal portion BC: buccal cusp

OP: occlusal portion LC: lingual cusp
LP: lingual portion
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Fig. 6. Microhardness curve of enamel in various
depths of the maxillary central incisors.
LB: lablal portion IE: incisal edge
LP: lingual portion
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Fig.7. Microhardness curve of enamel in various
depths of the mandibular central incisors.
LB: libial portion IE: incisal edge LP:
lingual portion ‘
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Fig.9. Microhardness curve of enamel in various
depths of the premolars. UBP: upper buccal
portion LBP: lower buccal portion ULP:
upper lingual portion -LLP: lower lingual
portion
VHN
4501
400
350
300k
ER 1 3 1
100D 1400

1 i) 1 1
200 400 [ 800 1200
deatinoenamel juncticnscuter surface
‘ - .

Fig.11. Microhardness curve of enamel in various
depths of the mandibular premolars. BC:
buccal cusp OP: occlusal portion LC:
lingual cusp ‘ ’
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Fig.8. Averaged microhardness curve of enamel

in various depths of the central incisors.
U: upper L: lower M: mean
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Fig. 10. Microhardness curve of enamel in various
depths of the maxillary premolars. BC:
buccal cusp ~OP: occlusal portion LC:
lingual cusp ‘
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Fig.12. Averaged microhardness curve of enamel
in various depths of the premolars.
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Fig.13. Microhardness curve of enamel in various
depths of the molars. UBP: upper buccal
portion LBP: lower buccal portion ULP:
upper lingual portion LLP: lower lingual

portion
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Fig.15. ‘Microhardness curve of enamel in various
depths of the mandibular molars.
BC: buccal cusp OP: occlusal portion
LC: lingual cusp
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Fig.17. Microhardness curve of enamel in various
depths of the third molars.
UBP: upper buccal portion LBP: lower
buccal portion ULP: upper lingual portion
LLP: lower lingual portion

Fig..14. Microhardness curve of enamel'in various
of the maxillary molars. BC: buccal cusp
OP: occlusal portion LC: lingual cusp
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Fig.16. Averaged microhardness curve of enamel
in various depths of the molars.
U: upper L: lower M: mean
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Fig.18. Microhardness curve of enamel in various
depths of the maxillary third molars.
BC: buccal cusp OP: occlusal portion
LC: lingual cusp
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Fig.19. Microhardness curve of enamel in various.
depths of the mandibular third molars.
BC: buccal cusp OP: occlusal portion-
LC: lingual cusp
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Fig.21. Micrchardness curve of dentin in various
depths of the maxillary central incisors.
LB: labial portion IE: incisal edge
LP: lingual portion
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Fig.23. Averaged microhardness curve of dentin
in various depths of the central incisors
U: upper L: lower M: mean
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Fig.20. Averaged microhardness curve "of enamel
in various depths of the third molars.
U: upper L: lower M: mean
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Fig.22. Microhardness curve of dentin various
depths of the mandibualr central incisors.
LB: labial portion LE: incisal edge
LP: lingual portion

Fig.24. Averaged microhardness curve of dentin
in various depths of the premolars.
U: upper L: lower M: mean
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Table

1. Microhardness values of enamel in various depths of the central incisors (VHN).

Average microhardneéss valiues
/ -l ) A ; Mean =+
Sides E\Iizzes‘}}etlzd Measurement depths from dentinoenamel junctions AcgnE
2004 | 4004 | eoo¢ | soos | 1000# | 12002
LB 314.2 372.3 372.2 369. 6 396, 5 385.0 372,7422.5
IE 331;9 366. 6 372.5 376.6 - — 361,.9421.3
Upper LP 360.2 | 396.4 404.2 — — — 387.0£23. 4
.Average . 344.4 378.4 383.0 373.0 396. 5 385.0 373.9+23, 04
LpP 344.9 365.6 390.9 418, 4 415, 5 i — 387, 1427.6
1E 327.5 373.7 377.9 364.2 398.7 382.6 370.8+27.8
Lower LP 354,31 3%2.2 — — — — 373.3+20.5
Average 3422 3771 3843 | 9.2 | 407.0| 3826 377.126. 1
!

. LB: labial kportion

TE: incisal edge

LP: lingual portion

A.S.E.-Average Sampling Error

Table 2. Microhardness values of enamel in various depths of the premolars (VHN).

! Average microhafdness values
. Mea- y T Mean =
Sides imed Measurement depths from dentinoenamel junctions AS.E
evels T
] : i ! '
200¢¢ . 4004 { 6004 [ 800/ | 1000/ | 12004 | 1400% | 1600 | 18008
BpP 3291 359.1 386.1 | 398,7 { 279.8 | 3811 375.5 387.3 399.4 [377. 4426, 19
BC 291.6 330. 8 352. 5 374,51 393.0 37585 408.0 390.4 — 1364, 6430.23
op 315.0 349.0 369.8 371.8 1 385.7 404, 8 424, 5 439.5 405.4 1385, 1427, 38
Upper LC 306.0 | 313.1| 3223 | 360.2 378.2 | 381.1.| 391.4| 384.3| 405.2 360,218, 91
Lp 334.7 358.5 369. 4 382.0 354.2 377.1 365. 1 414.3 379.3 1370. 6436, 53
Average 315.3 | 342.1 360, 1 377.5 | 378.2 | 384.0 | 392.9 | 403.2 | 397.4 |371.3=:29.35
BP 344.6 383.6 382,81 374,01 411,21 392, 4 470,0 — — 1394, 4--24, 98
BC 296.7 338.5 351.6 | 334.8 | 3851 391.3 427.4 1 417.6 — (367, 9430.93
op 299.6 3511 360.7 373.5 369. 8 383.7 376.1 368.0 —  1360.4::19, 62
“Lower | pc 339.3 | 365.5| 367.4 | 3834 37441 412.2| 3898 — —  [370.3:30. 93
LP 344.0 361.1 366.2 395.2 391.3 | 409.7 336.5 —_ — 1372,0419,97
Average | 324.9 360.0 363.8 | 366.2 386. 4 398.3 1 400.0 | 392.8 — 373,0:28.82
, A

BP: buccal portion

LP: lingual portion

BC: buccal cusp

OP: occlusal portion

A.S.E. -Average Sampling Error

24—

LC: lingual cusp
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Table 3. Microhardness values of enamel in various depths of the first and second molars (VHN).

Average microhardness values
) Meﬁa— B ) ) Mean =+
sldes i%lx?e(is Measurement depths from dentinoenamel junctions A.S K
QOO#E 4ooui éOOH% soox{i 10004 12004 14oou§ usoo#% 18002/ 2000# zzoouj 24004 26008
| BP 3268357, 8| 361. 4| 374.0 389.8| 386.6| 359.8) 366.5 3778 —| —| | —|aes. 621,08
BC 1297, 5/346. 0 308.7) 343.2, 373.9| 382.2| 373.1| 368.4] 392.0| 437. 8| 415.8| 409.9| 426. 2375, 0=16. 32
OP 1284.1322.9] 333.7| 246.2 352 8| 362.7| 378.9| 373.7) 384.6 384.8] 396.4 399.5  —|360. 3233, 04
Upper LC  1290.7320.2] 322.2 339.2 360.7| 363.2| 384.3 426.3) 442.0, — —| —  —[361.0+31.23
LP  340.8359. 1 374.0 351.0 379.9) 359.2 3¢9.1) 374.0 366.0 —| —| —|  —363.6120.25
|Average[308.0241. 1| 340.0] 350.8] 371.7] 370.8] 372.9| 381.8] 392.4/ 411.2] 406.1] 404.7, 426.2(365. 322557
BP |321.0{361.8 363.9| 375.0, 380.8| 367.5 —| —l —| —1 —| — —361.6+25.37
BC [291.2338.8 343.1| 336. 5 336,46 361.7 362.0, — —| = —  —  —338 5421.8]
OP 130053362 352.1| 361.7] 375.2) 373.7| 377.8| 385.2 384.0] —| —| .—  —{360.7428.33
Lower LC |288.1(337.8 351.1) 348.1| 351. 1) 344.5| 356.0| 367. 4 352.2| 340,23 351.8  —|  —[344.320.12
LP [336.01372.2 370.00 374.9 404.1| 381.7| 410.3] —  —| —| — —  —[378.3£17.2
Average307. 11049, 3] 366.1] 389.3f 369.5) 365.8| 376.¢| 376.3] 36e.1| 0.3 2618 —|  —[3s6.6:24.28
BP: buccal portion OP: occlusal -portion LP: lingual cusp LP: lingﬁal portion
- A.S.E. -Average Sampling Error
Table 4. Microhardness values of enamel‘ in various depths of the third molars (VHN).
Average microhardness values
Sides 2111?3621 N Measurement depths from dentinoenamel junctions ki.eéﬁ.nE';L-
pevels 2004 | 400 | 6001 | 00% | 1000 12004] 1400#| 16004 1800} 2000¢| 2200k 2400
CBP | 2171 232.0 | 207.1] 199.2) 212.8 230.7 250.00  —  —| —| — —|20.3:£15. ¢7
BC | 217.5| 224.5 | 231.5] 224.0| 200.2 214.0 220.7 215, 2 03, Ql 236.0 216.5 2120219, 516,79
OP | 2181 227.7 | 245.2) 244.1) 236.3 240.8 231.C 227.0 247.5 261.5  —  —1237.0:12.02
Uppert 1o | 1.0 2000 207.8 2065 217.0, 194.0 213. 5 220. 7 209.0 232.5.  —  —[211.4422.78
LP | 217.7 | 235.3 | 211.4] 218.0] 192.4 198.C 235.7] 216.0% —1 — — —P15.5+12.98
Average] 217.8 | 2246 | 220.6] 218, 211.7 217.0] 230.1] 2187 229. 8] 243, 216.5] 212.0220. 614,65
BP | 230.4 | 2262 228.6 232.2 2651 2071 — —| — —| —| —p235.0%12.35
BC | 210.2| 205.7 213, 5 219, 2’ 218.2 215.§ 2317, 202.7| 204, ¢ 213.0 262,022, 3417, 21
op | 2111 219.1 2263 210.5 217.0 219.75t 234.2% 234,00 —| —|  —| —[221.5+12.36
Lower LC 229.5 | 226.5 217. 5 221.5% 212.2 206.0 214.7:i 264,85 224.0  —| —|  —[224.021.25
LP | 2436 241.3 243, 5 253, o; 242, 4 209. o — = o o —pssx1379
Average| 225.0 | 228.7 | 225.8] 227.2 229.0] 217. 4 226, 8 233. 7) 224.3 213.0 241,01 262. 0{228.0—*_—]6. 27

BP: buccal portion
LP: lingual portion

BC: buccal cusp

OP: occlusal portion

A.S.E.- ~Average Sampling Error

25 —

LC: ling<ual cusp
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Fig.25. Averaged microhardness curve of dentin in
various depths of the molars.

U :upper L:lower M :mean
E AAFTAE L0 Sdn s EE 4
kel =5 “JC’V&?!] ol A ZEE gk 200p3

<}

%d

[ £ xoldln a¥=zE
1,800 %ol A = 380,302 s} kel

4) B3R HuEcol njAFE A 4E W A
17,18, 19, 206 4] =
AFebe 211.4~237.0, &9} 221.3~238.724
Slel whel Abebgl 2fol & wo IO*DI
R} 237,008 2 :ﬂz]
=9tch.

-, m'm
_‘Z,
paa
fﬂ
49,
gl
[,
e
L,

220.6.2.
3 shale] 228,01tk bzt 7% uk—' w2l %il’ AA
TAL 224.30 905k 24 AFrlaAEE Yol
ARNA £ Fohe] 200p%F0] 2213084 ¥]mH
EZo] 77k 1,200 217. 130} vha Eoboh, 2
Ak o137 Aol A 224.1~220.39] 3§ wolm
2 A3 2,000p%4 g AEA FhL = % 4 9
th m AR 2,000p%6 A 243.3, Fheb 2, 40042 4]
A 262,09 HRAF wolgy 1FER
BAE wolglth ’0_] W o7 ek o

o

F AnEe AN Eur o Ed JEees

E 27sg

2. MorEel niAAE

D SHX sMzOwel alaFs: A5 5 A2,
22, 23%0] 4 AFFRs abster w5 49.5~52.00
= OB PHuc by wglch RdeE ekl A
$50] 559,452 53,924 €A% 2 2ol gk
Gl AE 5L 53,9, AFE 54824 HAG Aol

AR gohde FHG mF £Ee}

= Rk

i 3 °) 2] &) BO]LH AFAE ud

e
Aol q zba

ey

e Ty

1 S S W ! : : s :
00 e 1000 T30y e M) 2600 SCOY 357 SuUUM

dentinazromel junctionpulp

Fig.26. Averaged microhardness curve -of dentin
in various depths of the third molars.
U:upper L:lower M :mean

RACIRPY.  2m Agch FERAAEE B
@ Jpetel 53,9, Gbebe 52,6005 Al BTAE 53.3
2 oA A4S
0 wA A Rgla, oA
A5 60043 A 65.3
FaEE z,um—m 3,000

A6 E E A2dx

v 272 25 600]

lack ¥ F2F weldyleh. HE

e A J-ol Z7 60.1, 58.2, 6l.30]a ae
4F‘/ﬂ & ] gk z}o]-‘g— }\}ir;} 5}
A gl %rvl

o &
2
o>
o
-
©
R
fa:h
° E} [
= £ 8L 3

v
o

cH
.l
felg
R
ir
[$1]
QD
ki
ol}«
%,
A,
@ P
o,
it
r[r
S
= )-’
v ¥ M
@ o Jo o
L 4

= ;ﬂ b

e A P
1 |

&8t 3, 4004Z

62.00.2 A= v:r‘il =
A

(=2}

— LD
2
jo
fu ©
N
ol ok
W
X2
y
.
<
O

0._.
._Ll
~
N
O
0
??'

N] )
f'

— 926 —

4
b

g



Table 5. Microhardness values of dentin in various depths of the central incisors (VHN).

- Average microhardness values V
. Mea- < Mean +
Sides Is‘ure(% Measurement depths from dentinoenamel junctions A.S.E
B P P o o o,
200 400 600 J ‘800 1000 1200{1400]160(]180C|2000 2200!240( 2600 2800*3000 3200
LB 58.3 67.0] 68.9] 69.6/ 67.1] 65.4(62.158.2 54. 1149. 0|44, 9144, 2|38. 6/35,2) — | — 55, 93:6. 0
1E . 54.9| 58.6] 63.5 58.6/ 57.7 56,954, 4’,54.43 51, 3|49, 3|48, 1145, 2143, 9|45, 1]44, 5145.7] 52, 0-+5.8"
Upper, . LpP 59.2 69.2| 69.7] 69.1) 62.1 59.1\55. 2|54, 2|55. 0|51. 3|48, 7/44. 8/45. 3|44, 9/39. 534. 5| 53, 9+5.4
Average| 57.3 65,01 67.2] 65.8 62.2| 60.2(57. 1|55, 3153. 3|49. 5|47, 3|44, 842, 1141, 2,42, 0j40. 0| 53.9+5.7
LB 60.3) 66,2 67.1] 65.1] 63.3] 61.2/56, 4153, 3150, 449, 1148, 2|47. 1146. 0.33. 736, 6| — 53.6x6.1
- IE - 58.3 58,3 57.2 54,3 52.3 (A8, 1146, 1|47, 1/49. 2148, 3|46, 044, 5|42, 145, 0144, 5 — 49; 545.5
Lower: 1p | 603 e6.3 67.9 65.1] 65.1] 62,369, 254, 6[50. 4[48. 4147. 1146, 0144.7145. 539, 1| =~ | 54.845.7 .
Average 59.3] 63.6| 63.6] 61.1 60.2 57.253.251.950.048.647.045.744.341.240.’1 — | .52,6+5.9 ;
LB: labial portion IE: incisal edge LP: lingual portion% A.S.E. -Average Sampling Error

Table 4. Microha;dnes&va]ues of dentin in various depths of the premolars (VHN).

LP: lingual portion

A.S.E.

~-Average Sampling Error

— 27

-

Average microhardness values
. ‘Mea- : T T Mean =+
Sides | sured Measurement depths from dentinoenamel junctions A.S.E.

M PP 0 O O

200! 400] 600] 800{1000{1200{1400]1600|1800/2000{2200|2400 2600|2800 3000]3200 3400}3600 3800
BP - [68. 6|76.0]73. 872. 3|73. 7169. 0[67. 8165. 4/59. 8|58, 6152, 3|49, 7|47. 8|47, 3|52. 3l45: 6141. 1 — - 60. 113, 14
“BC  [69.4[75.¢ 75. 4173. 571, 6]70. 5/68. 8166. 5(63. 8/60. 9/59. 055. 7|52. 0|54, 1|54, 5/51.7148. 0]43. 2 — 161,911, 46
or 70 0 77.6]75. 174, 371, 3168. 7(65. 0[61. 3|58. 7|55. 552, 5|51, 9|49, 447, 2|46, 6|49. 8147, 7|44. 5|37, 4158, 2+ 8. 84
Upper 1 ke, 7072 3f76. 4l75. 674 8j74. 5[70. 371 8l6s. 368. 3fes. &/62. 9)s8. 7157. 7/56. 1(54. 4150, 2161, 842, 7/64. 210. 88
LP (66, 574, 3174, 573. 1772, 6|74, 5]70, 2/66. 8163. 4160, 5|57. 1)54, 0151, 5/47. 2145, 3141, 8/47. 3| — —‘51.31— 9.48

B { - I )
Average|67. 9|75, 2175. 073. 3|72. 4 71. 2168, 566, 1163. 1160, 2157, 0|54, 0;51. 1150. 0}51. 3}48. 0}46. 9'46. 2140. 1;61.0£10. 96
_BP 65.273.172.871.'770.369.068.266.662.859.955.852.952.745.646;340.432.6 — | — |54.2:£11,66
BC 72.975.‘673.172.070.067.965.962.961.256.652.951.'452.250.550.447.‘254.'7 — | = 61.0411.90
OP 65.672.472.073.571.469.266.364.060.059.756.256.649.843.043.646.648.1 — | — |58.94 9,64
Lower LC  [66.9/68.769. 6|67. 5/69. 2167.7|67. 6/65. 665. 6|62, 9(62. 5|59. 3|56, 1|53. 1}49. 9147, 9142, 6| — | — [60. 4+ 8. 60
LP  [65.2|69. 5/68.7|67. 5/67. 066, 2164. 8l64. 061, 2158, 5|51, 1145, 3|42. 1|39, 7{37. 8[35. 436, 9| — | — |54, 44-12. 68

|
Average|67. 1|71, 471, 2/70. 2/69. 3|68. 066. 664, 6,62, 2159, 3|55, 7153, 1|50, 2|46, 4|45, 243.‘5 43,0 — | —67.24+12.30
BP: buccal portion BC: buccal cusp OP: occlusal portion ; LC: Iingua]h cusp



Table 7. Microhardness values of dentin in -various depth of the first and second molars (VHN).

Average microhardness values
. Mea- .
Sides /iured Measurement depths from dentinoenamel junctions ¢
evels - : -
2001 $ 4002 1 6001 ] sook | 1000#[1200#’;1400# 16001 1800#| 20002} 2200£4 24004 2600#
. i i H 4 :
BP | 668 | 7229 | 751 | 73.2 | 70.5 | 69.5|69.5| 65.6 1 62.5.61.7 | 59.7 | 55,4 | 55.0
BC 0.9 | 72.8 | 7.8 | 729 | 73.9 |71.4|72.5| 72.8 | 70.1 | 68.9 | 66.5 |64.6 | 63.6
OP 68.8 | 75.1 | 72.9 | 71.5 | 68.8 |66.9 | 67.1|65.5|61.4 58.4 (542 542 52.9
Upper| yc | 404 | 68.9 | 70.8 | 70.4 | 69.7 |69.2|63.9 | 66.4|62.8]63.5|62.3 64.8| 58.9
LP 6.1 | 7.8 | 70.2 | 68.0 | 68.1 |65.8|63.9|63.6|61.3 5.3 671 53.7| 48.5
Average| 67.1 | 72.3 | 72.1 | 711 | 70.1 | 68.5|67.3 | 66.7 | 63.6| 623 |60.0|58.5| 5.7
BP 66.2 | 71.8 | 69.0 | 68.6 | 67.2 | 68.4 |66.8[67.8|64.7160.7|58.6|56.2| 54.8
BC 711 | 749 | 73.8 | 751 | 76,4 | 73,6 71.2|69.5 | 711 | 67.8 | 68.8163.4 | 62.5
oP 72.9 | 78.7 78.2&6 77.8 | 76,9 |75.9 | 74.3 | 71.6 | 69.2 | 66.7 | 66,61 65.0 | 62.7
Lower| ¢ 74.8 | 77.8 | 76.4 | 746 | 745 |74.2173.7 |73.6|72.8|69.7|67.8]65.6 64.9
LP 73.5 | 76,3 | 77.9 | 75.8 | 74.8 |74.9173.0172.6|71.4|67.5)66.4 642 58.0
Average|- 71.7 | 75.8 | 75.0 | 74.3 | 74.0 |73.4|71.8|71.0 | 69.8 | 66.5 | 65.7 | 62.8.1 60.6
Awerage microhardness values
. Mea- . R R Mean =+
Sides iurec} Measurement depths from dentinoenamel junctions A.S.E
evels , B , ‘ .S.E,
28004 | - 30004 | 3200/1\ 3400#5 36004 38004 40004 4200#[ 4400#[ 4600£4 48004 5000£
- BP 50.0 | 46.5 143.0038.7336(39.0] — | — | — | — | — | — |583:%£7.25
BC 1.3 | s4.8 | 49.7 1 50.1|47.2043.5| — | — | — | — | — | — |641£13.95
OP 48.9 | 487 |48.7 44613950 — | — | — | — | — | — | — |5%.3%£12.46
Upperl 1C | s56.8 | 54.7 |54.1 495|508 — | — | — | — | — | — | — |622%7.92
LP 44.8 | 442 13620 — | — | =1 — | = | — | — | = | — |5.0£1.72
Average| 52.3 | 49.7 |46.3|45.7 |42.7 |43 — | — | — | = | — | — |60.6% 9.85
BP 53.7 | 50.3 |46.2| 452|452 42,0 442 | 43.8]39.5 38,4 — | — | s6.1% 7.54
BC 60.4 | 59.4 | 58.2|54.6|54.1]53.254.6|52.3|52.0 51.5|50.3]50.4 6274 9.82
- 0P 59.9 | 57.7 157.0156.3 557 | 53.2 | 53.4152.01| 5.5 48.8 | 47.7 | 46,7 | 63.0x11.40
Lower "
LC 60.7 | 61.3 159.3|56.9|59.2|63.7]61.2!59.7|562]60.7  59.6| 56,0 66,3% 7.85
LP 55.0 | 547 | 5321508507 |53.2]49.8]50.2|50.8] 69,1552 50.8 | 62.6+11.42
Average| 58.7 | 67.0 | 54.7 | 53.0 | 53.7 | 63.0 | 52.6 | 1.7 | 50.0] 816 | 53.1 510 62.0510.74

BP: buccal portion

LP: lingual portion

BC: buccal cusp

A.S.E.- Average Sampﬁng Error
- — 28 —

OP: occlusal portion

"LC: lingual cusp



Table 8. Micfohardness values of dentin in various depths of the third molars- (VHN).

Average microhardness values
Mea-
Sides iuel;?ecis Measurement depths from dentinoenamel jundions
200¢ | a00# | eoor | soox | oo | 12006 | 14004 | 1600 | 18004 | 20004 | 2200
BP | 650 | 64.0 | 69.1 | 669 | 640 | 643 | 6.7 | 60.3 | 56.7  s6.2 | 49.9
BC | 588 | 66.1 | 71.3 | 69.5 | 68.6 | 68.1 | 66.2 | 62.9 | sa4 | eds 63.0
OP | 59.2 | 65.5 | 67.0 | 73.4 | 67.0 | 66.0 | 643  61.9 | 61.3 | §7.5 54.5
Upper LC | 8.9 | 64 6.4 | 612 | 552 | 678 | 9.6 | 616 58.7 | 65.2 | 59.2
LP | 60.56 | 68.3 | 68.7 | 651 | 64.0 | 64.8 | 63.6 | 623 | 60.6 | 56.2 | 52.6
Average| 60.5 | 65.8 | 68.1 | 67.3 | 63.8 | 642 | 63.1 | 6ls | 622 | 60.0 | 5.9
BP | 620 | 67.5 | 70.4 | 70.9 | 70.3 | 67.4 | 657 | 67.3 | 64.0 | 627 621,
BC | 71.0 | 68.3 | 70.6 | 7.2 | 72.6 | 74.4 | 72.5 | 72.6 | 70.8 | 63.9 65,1
OP | 649 | 70.8 | 72.3 | 74.0 | 7201 | 73.0 | 7.9 | 70.2 | 67.0 | 63.9 | 58.0
Lower| ;¢ 67.6 | 66.8° | 70.3 | 72.5 | 68.6 | 70.6 | 71.3 | €9.7 | 70.1 68.2 | 66.7
CLP | 651 1 7009 | 70.9 | 69.3 | 69.6 | 68.8 | 68.7 | 66.5 | 655 | e0.8 | 57.6
Average| 66.2 | 6.9 | 70.9 | 71.6 | 70.7 | 709 | 70.1 | 69.3 | 67.5 | 63.9 | 619
Average microhardne’ss values
Sides %&erzél Measurement depths from dentinoenamel junctions IXIegnEi
e 24001 | 2600# | 2800 | 3000 | 3200 | 34008 | 3600% | 3300 | 0000 |
BP 48.2 | 484 | 48.2 | B1.5 | — — — - — | 58.4% 7.05
BC 65.5 65.4 60.6 | 57.5 | 55.5 | 53,6 @ 554 | 441 — 1 62.24 8,53
op 7.6 | 49.0 - =] = = -~ aaxears
Upper| 58.8 51.9 47.4 | 43.9 - — — — — | 57.9%7.25
LP " 46,2 44,0 — — — — —_ = — ] 59.8+ 8.51
! |
Average, 53.3 | sL.8 52.4 | 51.0 | 55.5 | 53.6 | 554 | 44,1 — 1 59.84 7.75
BP 58.9 55,1 48,2 | 42.4 - — — — — | 62.4x 7.0
BC 62.9 60.6 57.9 | 85.7 | 53.3 | 46,9 | 56.1 | 41.5 | 40.3 |62.5+ 9.72
oP 58.3 | 56.3 - — — — — 1 = = |e2zm
Lower LC 64.7 67.4 65.8 | 63.1 | 622 |. 57.8 | 543 | 527 | 50.6 | 66,14 8.25
LP 56.1 520 | 50.2 | 49.1 | 45.7 | 43.2 N — | 60. 61047
Average|  60.2 58.3 | 5.6 | 526 | 88 | 4.3 | s52 | 41 | 455 | 6a5k 9.2

BP: buccal portion
LP: lingual portion

BC: buccal cusp

OP: occlusal pdrtion

A.S.E. -Average Sampling Error

— 29 —

LC: lingual cusp
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