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Wall-mounted robot using adhesive resin and claws
-Claw parts made of soft and hard materials-
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Throwing is an effective means of delivering robots to locations that are difficult for humans to approach directly.
For more efficient monitoring, it is sometimes desirable for a thrown robot to remain attached to a wall without
bouncing back when it collides with it.The goal of this research is to develop a robot that can attach to rock and concrete
walls using adhesive resin and metal claws. In this paper, the claw parts made of soft and hard materials based on the
design principle of Asbeck[5] were repeatedly attached to rocks, and the adhesive force was measured and evaluated.
As aresult, the 6 claws were able to generate more than 1.5[N] of adhesive force with 88% probability.

Key Words: Claw, Wall, Adhesion

1. #E

BB I A EREREE T 5 ORREER G ~a Ry hEEY
AL DIZHEN e TIEO—2ThH D, 8RR S I3 SE D F
HOPE~OIEDT=8, KFEH, HTEEEENCH T
E O T M CREEY I X AR AT RE 72 BREEZE R~ R
Ut Ry MU RERBIC L o TR JEiT, #IORI
T NHIEED U 2 7 70 Uiz L CRIFREATANC E 80
DFREORTEIToT-. UL, EVAENRTZeRy PR K
DERVRNRE=F ) T 2T 50, BEishizaRry b
DNBET & 22 U 72 BRI Bk & 922 0 F FREEICHY 1<
TENYEELWEARDD. —F, BMEOWNIFE T, BEmS
FhoRy MM EIZ o TEL OIS STV D03 [2-4], &
WEBELIZE~ORYfEZ Ry NORITINEL SN T
WU, 2 THA L, BAa 7 Y — O MR
R E UCHEE LT, EEMN300gLATO, BEHEREY &
Ay hOBRARIET. ZoaRy MIE, FTREBIEIC
Ko T—HFICBER ICEL Y &, KA RIIR 23 RE T 2> © 9
5 FE TORMIZAREOINEBEm OB/NAMMZ O T 5 2 &
CTHEEICI O AP S HREZ - E D Z LA HEL TV 5.
Asbeck ©[5]1E Shape Deposition Manufacturing (SDM)% F >
TELPWEM EEWEM ZHAE bR TU—Y 2 8EL,
BERE D A& 2B L TV AD. BHIETIE 3D 7V " Z 2 HW
TRV BEZIZEODOFEM L VEM 2GR T —
FHWETE DL IR Te. £ THAIL, Asbeck HDFE
FHZ b L ICHERE & OMAA DB LIk N &3
FtL, 3D TV U HIZE o THELDWEM EEWEM Z G
DRI =YE2RWE LT, AT, £TF0OI—>7|Z
DWTHEIT L, HEWTE DT N—Y OEREE) % JIE L 725
FEERIZ DWW TR 5.

2. MNR—YDEEE
2.1 J/S—Y DEXETIRR
NERBEIZ O N A Z LIk > TE BN ARE I3
MMOFREIZHRIT L, 1 DOJNTHE B D REFIITIERA
H5. LR TURNOARBAEEOCT Z LR 2R s+
DENRFETHD. £z, MIEOEENE & LERREE

TN L, BE~OEY & THRANZZ D ATREMERA V. 1
EROBBALDO =21, TV Faxz—XEITR DL D0
FHREE L. ZODITITELROINE 1 SOEHMICEE L,
FOWMEEERT 5008 1 SDOFETHS. LirL, B
N R —5AICEE SE2 &, MM ER 2 7ZMMLo ™, %
X TWRWRERERIZ, BEmICK L CETHMICBEIT 2
TEMNTET, AWWITHLTCLE O OHENEL Y, BEx
THFCXDMRMELS 2D, 22T, I0VEWHERTOR Y
FSBEIZER D AT D LD, SMNOEEEZMSIMEE 5252 L
L L7 ZHUIHINCIER L R EBREBIIL, BEOYAT
F~DMHENEE 525 2 LIC k> TERARETH L. 2D
oI Ta2ET, W1 O&HT, HDHMHPEEROMNEHE
2T, MoLE & OEEHSWT O MMk 5 F
TBEROYATHINCBE LT 2 Z L3 mEeE 720, JNHE
TOTENWD E WSS,

2.2 S—YDH4E

EREOBEERIC Y &SV TRIE LI TS—Y 2 2 1TR T

rigid soft

#Y 1

.
(A) (B)

Fig. 1 Comparison of claws without independence and claws with
independence while moving them in the x direction. Red dots
represent a spine which is not catching asperities ; green dots

represent a spine which is catching asperities. A: Initial state, B:
Finished state



Fig. 2 Photograph of a claw.
A. Agilus30(Rubberlike material,Elongation at Break: 220-270%)),
B. Vero PureWhite(Rigid material, Elongation at Break: 10-25%),
C. 20um tip diameter fishing hook.
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Fig. 4 Forces for 1 claw on Lava stone
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Fig. 5 Results of scratching experiment
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Fig. 6 Results of scratching experiment.
A: 1 claw, B: 2 claws, C: 4 claws, D: 6 claws
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Fig. 7 Distribution of Fzy,y for a spine scratch the wall at
8.43mm/s
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Fig. 8 Distribution of Fzy,x for a spine scratch the
wall at 8.43mm/s
25, LML, 8.43m/s DA D Frp, OFEINL 0.75N TH

D, 4.35mm/s D 1.6 5 Tho7-. NOBEIHEELE T 5L,
FIOMMZE L, Do NTEEF EOFSWINTMIZ 0= 2305
AHEME R BERR L, BARAISHRE O W M ih &4 % 5 ATREMEA
FLl pollzdThD L L, BMENELS o2 & TRD
SR NBEEIC BVIAALTEZ S L 2D TH D L HEET 5.

JNOEELERRTIE, ROEE BRI DI T Fzipa D)
I, PRENRKREL ol U TR DRL, TERMEMR
R TERDHT=DT, /T AN v ZRED 1 OTH
% Kruskal-Wallis 2 V2. AEAKUEE 5% THREEIT-T-
R, OBEEND Y (p<0.05), MORENEEHOKE S
WEEMILTCWDAREERB D EE2BND. £, R
7z —=OIEEZNTT, SHMICBWTEEANE 5% T
<Y Ry h=—D UREEITo TR, 2 CoMAisgb
B CHBEND > T-(p<0.05). L7EN->T, MOAEKZHES
TR N2 5 2 L AR TE .

INOAF AR LTz & 2 I/ O N ZHEN T D720
(2, 3 FECIRAZHEALFERIZBIT S 8.43mm/s TUO >N
7B ORERNS 1| DORBERE IEIEAIZ n [Bl(n=2-6)fH L,
RE LIzEE IR L, M En/z n BofEz 2 LEabdd
Z L TINDOEN n KOBED Fzme ZEHE LT, 2% 107[H
VKL, Frun2l SNOFERL Fzn 23N OMERZHHL, £
Bl & e U7z, R 9IRT.

100
90
80 L]
70 B
60

= ]

50

Probability %

30 |

10

1 2 3 4 5 6
Number of Claws

HA BB eC oD

Fig. 9 Plot of simulated probability of FZma=1.5, FZmax=3(A,
B)and experimented probability of Fzmix=1.5, Fzmx=3(C, D)
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