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Analysis of Clamp Strength for Temporary Structures

Hidenao Hirasawa, Hiroshi Utashiro, Yasuo Masai, Osamu Nagatsuka

Synopsis : We have been investigating materials, designs and structures of customer’ s products in partnership with them

to meet the requirement, quickly and exactly.

For example, we verified safety of the clamps by four methods, (D choice of the adequate materials, @ the
theoretical calculation of displacement and stress, 3 the actual tensile test, @ FEM to finely examine the stress

distribution and deformation.

These results suggested us the method to improve the strength of the customer’s products.
Key words : temporary structures; clamp; theoretical calculation; FEM; actual tensile test.
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Fig.1 Shape of the conventional clamp.

common joist

simple clamps

Fig.2 Example of clamps used in construct structures.
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Table 1 Mechanical property of each material.

Sort of steels Yield strength | Tensile strength Elongation
(N/mm?2) (N/mm2) (%)
Material A ! Microalloyed 765 1167 10.2
Material B : Microalloyed 628 922 226
$45C | Hardened 628 794 23.6
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Fig.3 Method of compressive test.
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Fig.4 Results of compressive test.
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Fig.5 Calculation model of tensile stress.
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Fig.6 Characteristics of the

Table 2 Calculation results of tensile stress.

Condition of load Section Maximum tensile stress (N mm?2)
A 253.0
P=58,840N
, B 258.9
(P=6,000kgf, at designated torque
. C 222.6
to wrench the bolts is 30kgf+m)
D 222.6
R x
>
[+
\
a=29., Tmm

b=20. 6mm
c=56. 6mm

Fig.7 Calculation model of deflection.
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Fig.8 The boundary conditions of FEM analysis.

0.49mm

Fig.9 Analysis of the deformation in the conventionalclamp.
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Fig.10 The method of tensile test.
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Fig.11 Results of tensile test.
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Fig.12 Analysis of the von Mises stress in the conventional clamp.
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Fig.13 Shape of the developed clamp.
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Fig.14 Analysis of the von Mises stress in the developed clamp.

Fig.15 Analysis of deformation in the new clamp.

53

B. &

I

RERBSYRRHEBOMEEE. BETRE. BEHER,
Z U THRREE. ERED LDOIODRE =T 211G
£, MBENICERBELBUD/NS Y AN R FeER7E iR
ZUEWSHCHEL TSI EN DA 0T,

T BREREFZRVGEERS CLDEFEERDI—
FT—BDIGHHERKRTHD. COHPDRZEREL LD
EICEKDRRBNZBETIEDIENTETHD I LN
BAL 720

RWX TlE—hI& U TRZIBEM B E R DR E BT
(CDNTHARA, SBREEBBHRO=—XITHZDINL
BREREFSFOF EZAVTHEEE P EERIFZTL
STWKPIFECH D,

X ik
DHEEAN REBEIES : FEBEFICAVDRIVNLARBEY AT LDR
2MH(CRT MRS, (1993), p.4e

Sanyo Technical Report Vol.1 (1994) No.1



