The Society of Naval Architects of Japan

97
(R 38 42 11 A MBAKERMA I 35\ T )
TR @ T P B il o> T
Fg it B>

On the Plastic Bending of a Thin Strip in its Plane

By Isamu Tuzi, Member

Summary

The problem of pure bending of a thin strip in its plane is treated as one of generalized plane
stress for a strainhardening rigid plastic material. The method is based upon the deformation
theory of plasticity, and the material is assumed to follow the yield condition of von Mises. The
solution can be obtained solving a basic non-linear differential equation numerically. ‘Especially
for the rigid perfectly plastic material, a heuristic solution is found in closed form. Some
numerical results are presented and an approximate expressions for stress and strain distributions
are derived. These results are compared with experimental measurements.

Consequently, it is shown that the effect of any strainhardening characteristic on the strain
distribution is very small, but is large on the stress distribution and the foregoing analysis is
useful for practical purpose.
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|
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Q
)

/
ExPEThEBHREAVTRD LS 7‘;5@%%?@5&60

sin(ﬂ ———%-) =4+ sinZ

c_os(ﬂ ——%) =4 cosZ
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sin(ﬂ —}—%) ( st+’/ 3 cosZ) (42)
cos((i +£—-> =% <%cosl-—'/23 st)

sinf=+ (Zﬁ sinZ+ ——cosZ>
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gg=In X
1 _
& =—--—2—(1——1/ 3tanZ)«InX (46)
€= --;—(1+1/§tanZ) JnX
LT (36), B KX hiRD L 5 1Bk B LR 5,
14
N R § DR .
s fh_a_ exp{ (1 F1anZ) I X} ax 7
P
P t/a
o G (48)
BN E P » T [tanZ|K1E R @ (AN RNX X HRBBEALE LB ALNR TWAB RO X 5 B %8 %0
ty 2 [/ b \¥ [ a \¥
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b
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rEHLENDB, BO)RDOEE L (2)ROBWCRE > o BRI PITHIIHHOBHITER IR 0, P EHE
2B AELLEMBRORENFDEERIIOIDETELEMTFE—2A VYV MIRRTEL bR S,

4
M=w,0* f : e de (51)
-<0

REL 6 REAAOEEFEDL L OBA t=—t THY, ¢ RHREO ETT o=+ Gt Mel™) TH%o &

DBFE T GORDBA R, FLTSFRTE— BT 5 & LR FBL T =g b s B
RAvs e
M 1 2
=t (52)
wlde 4 o (24m) <'2t +1)"
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Fig. 13 Comparison of Exact and Approximate Solutions for Non-
dimensionalized Stress Distribution. #/a=0.5

o6 o
_/r"f’r;.____.
——r”*g_*__ == ==
(134
Y
M 7
wptio; ———— EXACT SOLUTION (39)
a3 ~—-— APPROXIMATE SOLUTION (50)
g@%% ----- -- SIMPLE BEAM THEORY «2)
o o A Noli
{ ° -2 }E‘XPERIMENTS
[ ] « 3
X v 4
(113
4] . . : v ; * o‘fo
0 010 020 030 g
1o
a

Fig. 14 Relation between Bending Moment and Curvature. Comparison of
Results of Various Theories and Experiments.
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Fig. 15 Bending Apparatus used for Testing.
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Fig. 16 Variation of Extreme Circumferential
Strain during Bending
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Fig. 17 Comparison of Measured and Theoretical Strain Who BEOBMNIEROBHEATILIED
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Fig. 18 Comparison of Measured and Theo-
retical Height Change during Bending
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