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1. Outline

Plastic products can be broken due to weld lines, voids, sharp corners, flash and so on.
This study contains various test results to understand how flash creates cracks on plastic
products. It aims to explain why the avoidance of flash in areas where stress is

concentrated is necessary.

2. Correlation between Flash and Mechanical Properties of POM
(1) The flash-crack mechanism
1) Flash in the area where stress is concentrated can cause cracking.
2) The crack serves as a notch.
3) Brittle fracture begins from the notch.
(2) Test outline
1) Grade : KEPITAL F20-03
2) Test properties : Tensile properties, impact strength, weld properties
3) Tested specimen
@ A specimen without flash
@ A specimen with flash
® A specimen with flash removed from the @ specimen
(3) Test results
1) Tensile properties

@ Flash on the specimens
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Big
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@ Nominal strain according to the size of flash
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= There is a tendency for nominal strain to decrease as flash size increases.
= When flash is removed (small cut, big cut), the nominal strain is restored to a similar

level to that of the no flash (control).

= All specimens have the same level of tensile strength since they are broken in the area
beyond the yield point.

® SEM analysis
@ No flash(control)

Initial point of the fracture

Flash & initial point
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© Removed flash
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Initial point :

= If there is flash on a product, a crack originates from it.

= In the cases of the no flash (control) and the removed flash, the fracture initial point
appears unpredictably.

= Flash accelerating the crack is observed.

2) Impact properties
@ Flash on the specimens

-
.

@ Charpy impact strength without a notch

) ) The number of broken Average impact strength of
Specimen Unit ) )
specimens (n=7) the broken specimens
No flash 1 212
Flash KJ/m? 7 202
Flash cut 1 291

= The specimens with flash have a large impact strength deviation according to the size
and shape of flash. (Min. : 8 KJ/m?, Max. : 328 KJ/m?)
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® SEM analysis

@ No flash(control)

I————— Point hit by pendulum

Initial point

® Flash — Type 1

Point hit by pendulum

Point hit by pendulum

= In the case of the specimens with flash, two different initial positions are observed: one
at the flash and the other at the center of the specimen.
= The influence of flash on the crack varies according to the size and shape of flash.

= The specimen with a crack initiated from flash has less impact strength.
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3) Weld properties

@ The size of flash according to injection speed
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100 mm/s

@ Test results
@ Weld strength
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= There is a tendency for the weld strength to decline as the size of the flash increases.

= Minor flash is observed at 5mm/sec of the injection speed, yet weld strength does not
decline.

= The size of the flash is the biggest when the injection speed is set as 100 mm/sec, yet
the weld strength is relatively higher due to the round effect of the flash.

= All specimens with flash removed have the same weld strength level.
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® Weld strain
Flash Flash cut
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= There is a tendency that the weld strain declines as the flash size increases.

= The flash size is the biggest when the injection speed is set as 100 mm/sec, yet the

weld strain of the specimens is relatively higher than that of others due to the round

effect of flash, while it is much less than that of specimens injected at 5 mm/sec.

=  When the flash is removed, the weld strain increases.

® SEM analysis

@ Flash specimen
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® Removed flash

Initial point

Point where flash is removed

3. Conclusion
(1) Tensile strain, impact strength and weld properties decrease due to flash on the
specimen.
(2) For all the specimens, every crack is initiated from the flash.
1) In particular, impact specimens have two different initial points of the crack:
one at the flash, the other at the center of the specimen.
(3) Removal of flash enables the specimens to regain similar properties to the no flash
(control).
(4) As such, flash occurring on a plastic product must be removed to prevent it from

potential crack issues.
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106 North Denton Tap Road Suite 210-202 Coppell,
TX 75019, USA

Tel +1 888 KEPITAL, Telefax +1 888 537-3291

KEP Europe GmbH
Rheingaustrasse 190-196 D-65203 Wiesbaden, Germany
Tel +49 (0)611 962-7381, Telefax +49 (0)611 962-9132

KEP China

A1905, HongQiao Nanfeng Plaza, 100 Zunyi Road,
Shanghai, China

Tel +86 21 6237-1972, Telefax +86 21 6237-1803

Disclaimer: The information contained in this data sheet is based on our current knowledge and experience, so it
may change as new knowledge and experience becomes available. This information is based on only above-
mentioned product produced in Korea Engineering Plastics Co., Ltd. (‘KEP”) through relevant test methods and
conditions and doesn'’t relate to any products made of this product with the inclusion of other additives, such as
processing aids or colorants. This information should not be construed as a promise or guarantee of specific
properties of this product described or its suitability for a particular application, so users make their own
determination as to its suitability to their purposes prior to use this product. It is the sole responsibility of the users
to investigate whether any existing patents are infringed by the use of this product. This product is not intended
for use in medical and dental implants and users should meet all safety and health standards. KEP makes no
warranty and assumes no liability in connection with any use of this information.
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