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Fig. 2. The force relaxatlon curve solved by succesive residual method.
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Table 1. The initial values of Maxwell model element for computer caculated

Compression rate Deformation

. Al* T1** A2 T2 A3 T3
(cm/min) (mm)
30 1.5 125.00 1000.00 25.00 16.67 75.00 1.25
30 5.0 137.00 3125.00 40.00 28.57 120.00 1.54
30 8.5 495.00 3333.33  125.00 33.33 360.00 1.33
30 10.0 735.00 4545.45  190.00 40.00 500.00 2.00
6 1.5 60.00 833.33 13.00 11.76 25.00 1.25
6 5.0 150.00 2631.58 45.00 14.29 60.00 1.25
6 8.5 470.00 454545  135.00 22.73 178.00 1.33
6 10.0 680.00 3333.33  160.00 33.33 260.00 1.82

*** Al, A2, A3, T1, T2, T3: Cofficient and relaxation time corresponding to various elements in the model.
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Fig. 3. The force relaxation curve of Chrysanthemum bud nuder 30cm/min compression rate.
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Fig. 4. The force relaxation curve of Chrysanthemum bud nuder 6cm/min compression rate.
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Table 2. The force relaxation equations of Chrysanthemum cut flower bud

Compression rate (cm/min) Deformation (mm) Force relaxation equations
30 1.5 F—1250\87321 {55, 16.56 75 V125
30 5.0 F=137c280348, 4o V2851 19 e V154
30 85 F=4000340832 1 95513333 36()o-/1:33
30 10.0 F=735¢ 434546, 1 9(e 404 50012
6 15 F=60c82621 1 13 V1175 4 9 5 V125
6 5.0 F=150eV31428 1 450V143 1 6()V125
6 8.5 F=475¢-13094.06 1 | 40284611 70143
6 10.0 F=680e313381 11 603333 10600152
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Fig. 5. Typical creep and recover curve in a viscoelastic material.
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Table 3. The coefficients of Chrysanthemum cut flower bud's creeping behavior model*

Load 40 g 50g 60 g
K, 357.143 130.890 90.909
K, 333.333 316.456 131.579
C, 14156.285 14692.918 8888.889
C, 574.666 1808.230 230.790
Tt 1.724 5.714 1.754

* Under 5°C, 95 RH%, 14 days.
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Table 4. The creeping behavior equations of Chrysanthemum cut flower bud*

Load Force relaxation equations

40g X(t)=0.29+0.003532t-0.15¢ " %
g X(t)=0.54+0.003403t-0.158¢° '
60 g X(t)=0.93+0.005625t-0.38¢ " 3"

* Under 5°C, 95 RH%, 14 days.
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Table 5. The relaxation time and force decreasing rate

compression rate Deformation Ist T, decrease rate after 2 sec  time of F=0
(cm/min) (mm) (sec) (%) (hr)
30 10.0 4545.46 0.23 15.0
30 8.5 3408.32 0.30 10.7
30 5.0 2803.48 0.30 8.8
30 1.5 873.21 0.28 2.8
6 10.0 3131.81 0.17 11.0
6 8.5 3094.06 0.18 10.0
6 5.0 2314.28 0.21 7.6
6 1.5 826.21 0.22 2.2
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Fig. 6. The force relaxation curve of Chrysanthemum bud nuder 30 cm/min compression rate and 10mm

deformation.
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Fig. 7. The creeping curve of Chrysanthemum bud under 50g constant load.
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The Visoelasiticity Properties of Chrysanthemum
Cut Flower Buds'

Jung-Hsiang Ho and Jiunn-Ming Chen’

ABSTRACT

The results showed that the force relaxation property and the creeping behavior of
chrysanthemum cut flower was predicted by a Generalized Maxwell model which
consisted of three parallel Maxwell elementsand and Burgers four element model.
According to an equation of chrysanthemum cut flower force relaxation, it was predicted
that in the condition of 10mm deformation, the relaxation force of chrysanthemum cut
flower buds would became 0 after 15 hours.

Thus, the beginning deformation would become permanent. Therefore, for the
lower layer packages of chrysanthemumcut flower, its allowable amount of deformation
should be the added value of the beginning deformation and its deformation during the
saving period cause by its creeping behavior. In the case of chrysanthemum cut flower
with an average weight of 60 g, its deformation was 1.52mm after saving for 12 days.
Since the allowable deformation for chrysanthemum buds was 5mm, the beginning
deformation should be less than 3.84mm. So, for a package of 200 pieces of

chrysanthemum cut flower, the best height of its package should be 26.8cm.

Key words: Chrysanthemum cut flower, visoelasiticity.
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