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Quantitative Characteristic Features of Geometric Structures
of Claws of Mole Rat

Ji Wenfeng Tong Jin Jia Honglei Chen Donghui Liu Caiyong
(Key Laboratory of Bionic Engineering, Ministry of Education, Jilin University, Changchun 130025, China)

Abstract

Mole rat, as a typical soil-burrowing animal, has a high working efficiency in digging hole in earth,
its fore claws are main digging organ. The geometric characteristics of the claws of mole rats ( Scaptochirus
moschatus) was analyzed by stereoscopy, the quantitative analysis of geometrically characteristic features
of the surfaces was performed by reverse engineering, and the second derivative and curvature of the
surface profile curves were calculated. The curvature variation of longitudinal profile of claw changes
gently and the longitudinal surface was smooth, which assures the tidiness of inner wall when mole rat dug
holes. The curvature variation of transverse fitted curves shows a rapid change, and the bending of the
transverse fitted curves increase from tip to rear, this kind of structure is easier for cutting in and hole-
enlarging. The results provide some information for the design of the soil-cutting tools and excavation tools
in energy-saving property and cutting efficiency.

Key words Bionics, Mole rat ( Scaptochirus moschatus), Claw, Geometrically characteristic

feature, Quantitative analysis

2= WA HEER B R L R A B SE AR ) - 4 BR B 1

B TR 20 475, 38 46 T B T 0 AL 1 L Ao 485 4 04 L
DRSS R A 2t KWL B T A sh B, O HC e 42 0 2o oP RE A8 3K 15 B AR (9 1)
PR AR TR B A AT, S S R I IR, SR R TR LA S R ) 2 R

Wk B 8. 2009 —03 —24 & [8] H #: 2009 — 05 — 07

 [E 5 A IR B JE 4 0 B0 H (50675087 ) ([ 52863 i B AR W 5% & JiE 111 ¥ B 151 H (2009 AA043604 —2) “+— #.7 B F B #5341
W EH (2006BAD11A08 .2007BAD89B06 2006 BAD02A10) 7 Ak k22985 T2 ¥ BT H i phok 2t “985 T A" BT /LRl 4w
By F (20080105 )

EHZ A W, A, RN TR A IS 5 H AR KALE B IFHFSE , E-mail : jiwenfeng@ 126. com

WIS A4 #i WL S, 322 R b ALK 07 £ $2 R U5, E-mail ; jlong@ jlu. edu. cn



194 o ML M ¥ iR

2010 4

ML R4 T 05 AR DRy e

TSR S YR R BEAE — RS K 91 m B HE
AT AN S K B 100 ~ 180 mm 1§ BT
L AR . MR S TR AT A AT
A5 ABE BEH R, B A 1 22 B, 25K
W FL B R R 1) N AR A TR R R AT R B AR
X 1 45 48 B3 5 ) A2 A 7o Rl BUTCRE 2 - 1
Yl T B AZ 48 T2 R A0 05 Az 2% 2 X 4, 38 o if
Y FLAZ YR A8 0 LA 25 48 FR AL, R HL R AE 56 5 it
LW, o 05 A H Y T B RZ T2
AT RER TR R S

1 HBSHE

1.1 EERAHER
Tl 2K MR PR A D T R 0 B 0
T & hy B8 ( Scaptochirus moschatus) (MNE 1 FFR) o

&1 J 3R A0 e B ( Scaptochirus moschatus) B8 F
Fig.1 Photograph of the tested mole rat

( Scaptochirus moschatus)

1.2 MBS H

W B RRURT S5 TCRE Y R, 1 85% 0 K ¥ vk 5 A
T RRE S o SR XTI — 30 7R (A0 5 A9 %o B B
JTCRHE 3 T TG A5 AT 2R
1.3 MEt==m#HENE

FEVS B 4 3 T ) 00 F 5% o, T B A AT
A RS R A ) TR Y K R TIEAS 33 1) R
(10 = 24 % 1T 0 45t B0 AR A R AR R 4B R AR )
VA28 b 1 2 T A5 A0 00 A 2k 7 v o IR, A
30 1) TR R AR X B RROTCRE (9 45 40 1 B kA7 R 4,
DU AN O T A8 A R AE PR Y LSVS0 Y = 4k
WOEH RS
1.4 JREHEFAE Y & AR

Xt O 2R G0 R A A W SRR A TR 26 T ) =
YRG5 AT R AR AR I, A5 B A L FR R A,
Tia) 5 BT iy 28 199 48R B A7 ) 54 035 mm, [] H K R
8 1) 0 B Y £, A T RO B R 1. 10 mm, T 5 4R A
B R B A AR, T RN ARk X A B R gk

P AT R BT PRA L5 i 207 A, O ot — 2D kA
A il 2k — o 20 R it 3 il £ 1 X A it £k
I B3O 5 1 A, 5 AR A e AR A AL

2 HR5WRR

2.1 JTCREJUfATHRAE

W B AT e (B 2 A 3) I8 25 77 A W] I 22
S, 3 TAZ AR 0 TR BOK B 5 A ik 25 51 18
PR, A TCREIE AR G 81, o 1) = Bk iy o A 21, 1 000 75
Sk Ry g A 2, ELTCIE i P 0T 5 i Je TR 3 23 B i
SR BE , TVRE T R o) = A 1A, AR B i 45 A R T A
e, HUE BORDHE I8 TR i IR 3 2845 5 A A1 4 £
IRF i) iy 4fE 2

K2 BRI

K3 R A
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Fig.4 Morphology of selected fore claw
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Fig.5 Schematic diagram for intercepting positions

of the curves of selected claw of the mole rat
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