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STUDIES ON STRUCTURAL STRESS ANALYSIS
USING A MODEL OF PLASTICS, PART 1

——SOME PRELIMINARY TESTS—

By Minoru WAKABAYASHI, Taijiro NONAKA
and T akeshi NAKAMURA

Abstract

Some preliminary tests are performed to obtain the fundamental data for the experi-
mental stress analysis of shells, using Acrylite polymer. Some information is explored
on the accurate measurements of deformation and loading techniques. It is found that
Acrylite has favourable characteristics of elasticity for the stress analysis, provided proper
attention is paid to the time dependence of the material, the deformation magnitude and
some other experimental techniques. As the first step of the application, a pressure vessel
is analyzed experimentally using an Acrylite model, and a reasonable agreement is seen

with the theoretical analysis.
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Fig. 1 Loading point at tensile
test.
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Fig. 2 Stress strain relation.
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Fig. 3 Young’s modulus from tensile test.

2) d(FEEFRH

(b RERUERAT (53k 0 24k 2 Photo. 2 (a), Photo. 2 (b 12475, EO~FHXRE 1100 mm,
111 120 mm, JEX 3mm, 6 mm, 9mm TH%.

(FRYEE o & ONCHBTTIE] (A D LH5L 3mm B0 L O LTl b /7K, 6mm, 9mm [F




kB - I AFy s 2AOEEERICET A EBOWE (20 1) 455

DLOTH LT EMED FREL D, PRAAVETCIHFE- 2 v —EL L, TOFRADbLALY
TRERECTHEL, HE—1cbAxBGE%185, #HML Photo. 2 (a), Photo. 2 (b) IL/REND L 5 el
HEBEXN L TEEFNEC TTR- 1,

¥t Fig. 4 CHRBEENEC X A RIEHR L 0187 3mm EHREEO T BEEREBEE O BHY R
7.

) E(kg/cm?)
30000

25000 Z

-»f-

0

510 15 20 25 =
Temp(°C)

Fig. 4 Young’s modulus from bending test.
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Fig. 5 Poisson’s ratio.
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Fig. 6 Torsional test apparatus.

(kg-c%)’ I
06t

05t
041
a3t
@t

(AR

——

0 b 2 B W = s 0 8 @ _—
6(x10"rad)

Fig. 7 Twisting couple-rotation relation from torsional test.

5) FRObHEHSHROMERMERD DRR

(BtaA) #1300 mm x 300 mm x 3mm  DIEHH 3 2
BCH B, MFBAD > b— i BEW B 52 5 120 B
DEAx LD, Fig. 8 KiRTI5k, EFEOLDL, P &2
FIROBBLH fobic A, BHALAOBLRS pd
HHI Do 1o b DO 2HETH 5o | \
(BRI 7 & O KB E) RREE O B Fig. 8 t:;a*g"mfm—:‘_lsm

CRLIGED TH D, HAGO=ZBALLICRELY LOM
BCTET»oMLTHFEL, ho—fBRcEEHEY 5L
Ty SDEDWEE fodod & ORI MM O MM FRE A R
BDI5ETHLDTH S,

Jraveling microscope
T

(RBRER LSO M OBERE) FR I v BLmRELE Weight
HRDIchbADBGEO—FI% Fig. 9 KiRd, thiks Fig. 8 Elastic modulus-test by plate
LHE—bABERIERN TRV ZORERE LTI, deflection.

_6.._



bk B R 75 RF v 2 2 BOSEERICETT 5 EBNEFR (201) 457

(1) BRI KRELDBIE,

(i) HHEAOWMELRSSBAIMEDC T » THERERICERAA TERERER TS 2 L.

Gi) (i) G wrkhy ﬁ%ﬁ'ﬁiﬁiﬁﬁﬂ’ﬂﬁﬁﬁkt 5Py = AR AR LD TRy de,
KERELBRD, - OWME—TchAMROFATOER X Y HOMERBAHE LA, < OfEEIH DF]
EEE, HITER, RIERIVBRLLIOL XI—HL T3,

’R(lq)
0507
0401
0301

0201

0101

; 4

0“5 1w B 2 25 30 H

w (c—rr:—)

Fig. 9 Load-deflection relation of plate.
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Fig. 10 Strain-time relation from tensile test.
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Fig. 11 Deflection-time relation of plate.
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Fig. 14 Young’s modulus-thickness rela-
tion from tensile test.

Fig. 13 Load-strain relation from tensile
test for wire strain gauge.
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differential transformer.
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Fig. 16  Pressure-vessel test.

Photo. 5 (a) General arrangement of pressure-vessel test.
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Photo. 5 (b) General arrangement of pressure-vessel test.
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Fig. 17 Radial displacement distribution. Fig. 18 Bending moment distribution.
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