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Table1 Average and standard deviation of flexural strength
of curing specimens.

Non immersion 50h immersion
Nusther Standard Standard
of tandart tandar
specimens :‘}\l;if;;g]e deviation A[;;e[:;ﬁe deviation
[MPa) [MPa]
Hand mixing 28 834 272 63.1 16.0
All 112 83.2 153 61.0 23.1
1 28 64.2 11.1 78.1 212
180rpm
1205 2 28 79.2 10.1 763 23.1
3 28 95,2 521 45.2 16.0
4 28 9L.3 4,58 44,9 12.6
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Fig.1 Normal probability plot of flexural strength of curing
specimen made by hand mixing for before and 50h
immersion.
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Fig.2 Normal probability plot of flexural strength of curing specimens made
by stirred vessel for before and 50h immersion.
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g 1 2 1 Table2  Average and standard deviation of flexural strength

] of post curing specimens.
1 ] Number Non immersion 50h immersion

01 - pecmens | Avemge | SRR | Avemge | SRR

[MPa] Tipa) [MPa] o)

0.01 L 1 1 Hand mixing 28 100 24.6 77.1 12.7

50 75 100 125 150 Al m2 102 216 770 200

Fle strength [MPa] 1 28 97.6 23 6.3 26,0

100

Fig.3 Normal probability plot of flexural strength of post 205 | 2 L 916 166 588 145

cuting specimens made by hand mixing for before and 3 G 107 2.6 "3 19.6

50h immersion. 4 28 106 2.2 72.0 17.0
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Table3  Average and standard deviation of corrosion depth
of hand mixing and 120s mixed specimens.

Corrosion depth [mm)
Standard
Average deviation
Hand mixing 0.17 1.6x107
1 0.15 2.2x10°
100tpm 2 0.17 2.5x107
120s 3 0.19 1.9x10°
4 0.20 2.1x10%
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Fig.8 Normal probability plot of corrosion depth of post
curing hand mixing and 120s mixed specimens at each
molding for 250h immersion.
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Synopsis

The specimens from an unsaturated polyester resin with a nonuniformly distributed hardener were
made using a mechanically stirring vessel which could control mixing conditions. The effect of nonuniformity
of hardener distribution and post-cure on mechanical properties was investigated. The flexural strength was
evaluated from the viewpoint of reliability engineering based on the strength distribution. The flexural strength
of specimens, made by hand mixing with a good stirring effect, showed the normal distribution and a small
standard deviation. On the other hand, the specimens made using a mechanically stirring vessel didn’t obey the
normal distribution and had wide dispersion. Thus they showed the complicated distribution in the strength for
each different molding condition. After post curing of all specimens which were made using the mechanically
stirring vessel, the strengths and elastic moduli increased and no differences in these properties for any molding
conditions were observed. However, the standard deviation in the flexural strength of the post cured specimens
was extremely large in comparison with that of the unpostcured specimens. This is due to the increase of
residual stress based on shrinkage developed during post curing. Attention should be paid to that the mechanical
properties of unsaturated polyester resing could be improved by post curing; on the other hand, however, they
also could disperse widely due to the increase of residual stress.
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