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Development of Automatic Charpy Impact Testing System

Susumu Moriya, Makoto Matsumoto, Akira Hirahashi, Tsunemitsu Ozeki, Toshiaki Shiraishi, Ikuo Watanabe
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An automatic Charpy impact testing system has been developed
tor the Mechanical Test Center at Chiba Works, Kawasaki Steel
Corporation, and has since been operating successfully.

The new system has various functions such as the rapid control
of temperature of specimens, automatic transfer of specimens from

cryogenic bath to anvil, self-check function of test values and so on,
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The features of this system are as follows.
(1) Automatic continuous impact testing has been successfully
completed.
(2) The test result has been fed back promptly to process manage-
ment by linking the system to a host computer.
(3) The SCARA robot provides the rapid transfer and setting of
specimens with high accuracy.

This report explains the specification and constitution of the
automatic Charpy impact testing system, together with the resuits

of the performance test on the specimen - transfer robot to be
specially used in many developed apparatus,
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Table 1 History of automation of Charpy impact testing

Year Subject

1963 Automatic lifting up of pendulum

Automatic releasing of pendulum
1968 -1 Automatic measuring of swing angle
of pendutum
Digital tndication of swing angle
Caleulation of absorbed energy
by micro-computer

1973 - Automatic discharging of specimen
out of machine

Print out of absorbed energy

1975 3 Completion of -setting device of specimen
used of aiy manipulator

Caleutation of absorbed energy
hy personal computer

Unit conversion of absorbed energy

1979 - Adoption of personal computer

with CRT display
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Table 2 Development in Charpy impact testing

Work Conventional New
Verification 1  Management of specimen number| X | Manual imput at Transmission of specimen specification
of specimen 2 Tnput of specimen specification X operator's console through host computer
- . 1 Setting of Lest temperature x Manual setting Agtomatic setting by computer
Cooling device ! . .
- 2 Control of test temperature x | Manual operation Automatic control
1 Lifting up of pendutum )
Testi 2 Releasing of pendulum O
esting . ) . . . . . .
lh' 3 Withdrawing and sorting 201 Discharging by conveyor Automatically withdrawing and
machine . ‘ . .
of tested specimen sorting by retary sorting unit
4 Taking off of flash on anvil % | Manual taking off Automatically taking off
" 1 DPicking up and setting of % 1 Manual supply Automalically continuous
Specimen : .
specimen from bath to anvil supply by robot
supply ) L .
¢ 2 Continuous supply of specimen § x
\ -
; 1 Measuring of swing angle o
Data nrocessing 2 Caleulation of swing angle i O
At TR 3 Judgement of absorbed energy x| Manual judgement Judgement by computer software
I 4 Making up of test report x Manual posting Print out of test report

O Completed A ! Completed partly  x 7 Incompleted
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Automatic Charpy impact testing system
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Fig. 2 System flow chart of automatic Charpy
impact testing system
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Table 3 Chemical composition of ceramics coating

used for specimen grips {wt%)
Cry05 S0, Al0y MgO | CaO
82.54 8.39 316 296 | Trifling

Table 4 Physical properties of ceramics coated

Structure of crystals Hexagonal
Hardness (Hv) 1600
Melting temperature {"C) 1650
Coefficient of thermal expansion (% 10 75C) 5.0
Thermal conductivity (cal/cm+s-"C) 0.006 2
Compressive strength (kg/cm?) 7 400
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Fig. 3 Location of thermocouple in specimen
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Fig. 4 Increase in temperature during the transference
of specimen
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Fig. 5 Schematic view of transfer robot
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