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Fig.1 Models of the sampling orientation
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Fig.2

sets for measuring the elastic modulus of nacres
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Schematic illustration of the experimental
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Table 1 Elastic modulus of nacre

Sample symnbol Elastic modulus £ (GPa) Average value £ (GPa)
Al S1-A 617
60.0
S1-B 59+12
S2-A 62+5
61.0
S2-B 60+7
S3-A 49+7
48.5
S3-B 48+9
A2 S1-A 5249
52.5
S1-B 53+10
S2-A 62+6
61.5
S2-B 61+5
S3-A 45+7
47.0
S3-B 49+5
A3 S1-A 58+7
57.5
S1-B 57+8
S2-A 58+9
58.5
S2-B 59+10
S3-A 514
49.5
S3-B 4816

S1, S2 and S3 were cut from the shell with respect to the orientations as shown in Fig.1, respectively. A and B

represent the different models of loading. A is with inner surface up and B is with inner surface down



2 DEFEBERJZAS R SRR R 5T 205

3 HRE55M

AR NP A AE T, S50 A I 2y 1
AF 53515 AS MR I CEMIZ ), Kil
L RE R (AF/AS), AF AR 2 301Kk H B2 bt
WIS, FHARQ) T RAF R SR B

A ORTIE G 2 VR RS A FRATTSE X L 4
FARECH£0)BEAT T D05 o A 45 P 3 P A - 24 0
fH 115 GPa 5%k} rfi WAH 120 GPa ##iL, X
YOI L7 VR BE 46 A2 TSR o S0 (0 R 2
6%, ‘TN [ S e R R 2 (BT A
T A I3 53 R 3 A ) LA SN 480 s R 5 i
B G R . ENEI RN B AR TR,

S RS I 38 43 2 B b o B T A R
PR

B2, RATH A I 3 A~ DL5Ei 9 A
PR R ZHEAT TR, Z5RIAE 1,

HE 1 A4S, PN A 2 THT o 28 e 530 1 A5 e A
AR, EEH TR DN RELTE . 34
NFRMB BT BiR, EH T RARGEK Ty
) b g Pk A B ST 4 1H 4 i o 603 GPa.
56.7 GPa. 48 GPa. Wl 45 2 7 A [A] B fn) 58
Bl En, BAagnsit, BG4 AL,
A2, A3)PIRLE R T 2 R 45 e, WTE
Al PRI Rk, P47, . 35 ) sk
BiE > %k 61 GPa. 60 GPa. 48.5 GPa, iXFh#il
A LR G AR AN TESAT 6. Lok
BERE R RARGK R AR A MR (oW 41 21 &5
Pt 3), HAERE BRI A)IEAE & A A RHEE &
PO fE L R R A AR, TR
R 8 A RS 1) 75 5 M (1A Je 485 ) (Lt 79 o A e
I BN R I S5 52 A 5 A TR DR 25 Sk Al LV I B2 5 6

_ — ——y

N
L N§§
.

|

Fig.3 The laminated structure of aragonite
crystals that make up nacre. This is a scan-

ning electron micrograph of a fractured shell
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Fig.4 Model of nacre structure
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Fig.5 (A) and (B) schematically show the parallel
and series models of samples, respectively. (C) and
(D) are the perfectly parallel and series connection
models, respectively. The black strips represent the or-

ganic lamellae while the white ones inorganic lamellae
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MEASUREMENT OF ELASTIC MODULUS OF NACRE BY THREE-POINT BEND TEST

HOU Dong-fang, ZHOU Gen-shu, REN Feng-zhang, ZHENG Mao-sheng
(School of Material science & Engineering, Xi'an Jiaotong University, Shanxi Xi'an 710049, China)

Abstract: Elastic modulus test of nacre is significant to understanding the behavior of nacre and the
biomimetic designing of materials. Elastic modulus of nacre in different orientation with respect to its
growing trace direction was determined by using three-point bending tests, which is self-designed and
equipped with laser displacement detector. The moduli of nacres in parallel and oblique directions with
respect to the growing trace are 60.3 GPa and 56.7 GPa, while in perpendicular direction the elastic
modulus is 48 GPa. The laminated microstructure of nacre and unique growing trace on the shell of
mollusk contribute to the anisotropic modulus of elasticity.
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