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On the High Speed Rotary Impact Testing Machine

by
Welding and Fabrication Division
and
Ship Structure Division

Abstract

This paper gives a general description of the high speed rotary impact testing mac-
hine built at the Ship Research Institute. The high speed tensile characteristics for a
round bar specimen and the dynamic fracture toughness for a three point bend specimen
are studied by using this machine. The capacity of load is 10 ton and the testing velo-
city is in the range from 2 to 100 mps.

In this report are described design considerations and general structures of the ma-
chine, which include loading equipments, control system, measuring apparatuses, and
safety system.

The main features of the machine are the following :

1. The large amount of inertia supplied by the rotor, of which dimensions are the
diameter of 2000mm, the thickness of 160mm, and the total weight of 5242kg.

2. Designed specimen size ; 20mm diam. X150mm length for tensile specimen and 20X
20mm section X160mm length for bend specimen.

3. Testing temperature controlled between 100 and —196°C.

4. Testing procedure automatically controlled in sequence, except for the timing test of
trigger equipment and an emergency time.

5. Load measured with the load-cell mounted semiconductor strain gages and displace-
ment with electro optical extensometer, which are recorded in digital memory
recorder.

6. Rotating parts of the machine located in under-floor pit and covered by thick wall
and lid, in order to prevent from scattering of broken specimens and/or equipments.

7. Test carried out by one person, who is protected by the lock system from machine
drive when he is in the pit.
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