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1.

E/ GPa
Black 1895 [1 6 -
Peyton 1952 [5] 11.53 -
Stanford 1958 [2] 15.19 56.6 cusp
41.42 side
12.43 occlusal
Craig 1958 [6] 16. 08~ 18.43 -
Tyldesley 1959 [7] 12.36 -
Bawen 1962 [8] 19.33 —
Lehman 1967 [9] 11.03 —
198 | [10] (H)12 5 (1) 69.3
(V)13 0 (H)38. 5
(V)63. 8
1985 [3] 19.2 -
1985 [4] 19.9 —
1991 | [11] - 23.72
Stanford 1960 | [12] 11. 74~ 13.81 crown 46.25 cusp
759~ 1. 74 oot 12.43 occlusal
9.66 sde
Craig 1961 [13] — 84.22 cusp
78 side
111 ,
. 1, ) 2. 0 mm,
2. 7 mm® R .
AG_10TA .
)
1 100
37°C 100% 0. 15 mm/ min®

20
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E/GPa E/ GPa
48 F52_14 L 471 36 MG T . 168
29 F_66_6 1 553 22 F60 11 . 193
10 M_26 I8 1 560 19 M_70_3 . 199
61 F 563 1 607 82 M_60_I3. . 214
54 M_63 13 1 637 6 M3 1 . 222
32 F71.6 1 728 34 M_58 1T - 290
64 M_64 13 1 748 86 M 40 16 . 299
53 F3213 1. 795 25 F4513 . 307
18 F 6013 1. 807 83 F5013 . 320
50 M_S1_1 1 832 46 M4_1 .27
94 M_60_4 1 85 80 M_60_1l . 345
1 M_36_I1 1 841 90 M 5513 . 360
93 F3816 1 &48 35 F 16T . 379
27 M_63. 7 1. 863 41 M_60_31 . 379
51 M_24 1 1. 870 87 M_40_16 . 388
30 F71.6 1 882 38 F59.3 . 407
5 F_14.11 1. 04 31 F_e8 7 . 415
14 M_72_1 1 20 100 F 61T .21
59 M 5530 1 929 42 M2 8 . 430
8 F3213 1 94 74 M 3611 45
57 M_48 13 1. 975 76 M_60_13. . 452
77 M_12_ & 1. 984 89 M2 17 . 461
40 M_18 3 2 004 58 M 5513 . 475
97 M_17_14. 2 006 73 M54 1 . 479
2 M_62 11 2 010 60 F30_IT - 494
4 F4s_1l 2 050 78 M_59 3 - 306
43 F 64l 2 074 71 F 203 . 528
45 F 3614 2 079 79 F 66 14 .47
66 M_64 11 2 103 23 M 272 . 566
9 M21 1 2 106 11 M_14_3 . 591
39 F56.3 2 109 67 M 56T . 595
72 M_60 L 2 146 81 F 28 & . 596
84 M 6614 2 149 56 P31 . 602
26 M_68_ |7 2 160 17 13613 . 610
63 F 3012 2 165 16 M_45_ 20 . 637
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2
E/GPa E/ GPa
21 F 6012 2 671 65 F 301 2. 938
24 M_211L 2 687 7 F 14 4 2.974
47 F2514 2 ®3 99 M54 71 2. %83
49 M_18 4 2716 95 F 61T 3.3
12 F7113 2 747 55 F.56.3 3. 056
68 Fa4 1 2 764 28 M6 7 3. 072
98 M_66 T 2 714 85 F 121 3. 089
3 M_55_11 2 75 37 M_48 13 3127
33 M_62 6 2 815 70 F20 4 3. 157
15 F4a11 2 828 52 F55.3 3.193
96 M_17_14 2 838 75 M2 14 323
13 F 6413 2 846 88 F 40_6 3.255
44 M_56_2 2 836 20 F2418 3. 274
91 F_5%_6 2 896 62 M_64_1I 335
92 F3816 2917 2. 398
69 F 46 & 2 98 0. 455
2 , , 2, 2
Ho N(K, o, 100 > 50,
16
Ho Ho, tel,
9 2
2 ni — )i
X= ) = 2.67°
=1 np;
— 400
/ 300
59
/ K] 200 4
—— 100
0l
1.453 1.873 2.293 2713 3.133 0 0.05 0.10 0.15 0.20
1.663  2.083  2.503  2.923  3.343 AL/mm
2 3

X X.5(6) = 12592, X = 2.67< X.6(6) = 12.592,
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Ho, .
1.2 11
31C 80% 0. 15 nm/ min®
3.
3
@/ % E/GPa
101 £723 33 2 350
104 M 623 35 2 473
102 F49 8 32 2 762
108 M 46 6 31 2 839
111 6713 28 2 %1
110 15014 33 3079
103 M_1813 30 3201
106 E14 4 34 335
105 M_56 2 30 3414
109 M_3813 36 3%l
107 F303 27 4 531
3172
0 633
1.3 72 ( 3
P, AL
3 : 0A . A O , 12 01 = 53 MPa,
2
1. 1, .
. 20 )
4.
4 :
5.8%, .
2. 11 , 3. 172 GPa,
2. 398 GPa 32%:+

?
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3
3. 19.2 GPa”' 2.398GPa  8.01
2
4. s .
o o
, 8.01
801 - 1, s : 1)
s * 2
( ) [17]
2 2
N L]
4
E/ GPa E/ GPa
81 F28 4 2.596 2911 92 F5816 2.917 3. 031
82 M 6013 2.214 2 504 93 F5816 1. 848 1. M8
83 F5013 2.320 2 6383 94 M_60_4 1.835 2. 078
84 M 6614 2.149 2 08 95 F6117 3.023 3. 175
85 F1211 3.089 3128 96 M_1714 2.838 2. 740
86 M4016 2.299 2 469 97 M_1714 2. 006 2. 111
87 M 4016 2.388 2 507 98 M_66_71 2.774 2. 853
88 F 40 6 3.255 3 142 99 M_54.7 2.983 2. 839
89 M6217 2.461 2752 100 F6117 2.421 2. 715
90 M 5513 2.360 2 453 2.53 2. 689
91 F_56_6 2.896 2 97
0.420 0. 354
5. 2, (3. 325 GPa) (1. 471 GPa) s
2
100 E = 2.398 £0.455 GPa*
3
2. 19.2 GPa'? 2.398 GPa  8.01
L]
3' 2 2 2
4. ) (

32%:+
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Elastic Modulus of Human Cementum

Ye Delin', Ni Haiying, Gong Yikang, Chen Xing'

(1. Biomechanical Research Laboratory, Sichuan University, Changdu 610065,P R China;
2 Department of Plastics Engineering, Sichuan University, Chengdu 610065, PR China ;
3. The Fourth People’ s Hospital of Chengdu, Chengdu 610036, P R China;

4. The Second People’ s Hospital of Chengdu, Chengdu 610017, P R China)

Abstract: In this paper, the elastic modulus measuring of human cementum is studied. The average
value of the elastic modulus measured from 100 spedmers is E = 2. 39810. 455 GPa. The spedmens
were made from incisors, canines, bicuspids, and molars. The testing was done on type AG—10TA
electronic mechanical universal material testing machine. It was verified by mathematical statistics
that the probability distribution of measured data obeys normal distribution. By the grea difference in
elastic moduli between cementum and dentin it is explained that 1 why more cementum grows a the
root apexes; 2. the behavior of cementum must be taken into consideration when the stress analysis for

teeth is carried out.

Key words: human cementum; elastic modulus; normal distribution



