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Automatic Machining System of Mechanical Testing Process
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Synopsis :

Kawasaki Steel Mizushima Works, aiming at the enhancement of productivity and
reliability in mechanical testing, established the Mechanical Testing Center in July 1985.
fully automatic gas cutting machine, other automatic punching device for thin sample
plates, and automatic machining equipment for Charpy impact test specimens as well
as an automatic handling system of test specimens have been developed for the Center
which has since been operating successfully. Automatic machining with unmanned
control has been realized by such new automatic machining equipment and by linking
the system to a host computer. As a result, remarkable improvements have been realized
in terms of reduced manpower needed for machining of mechanical test specimens,

shortened periods required for testing, and enhanced test reliability.
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Synopsis:

Kowasaki Steel Mizushima Works, aiming at the enhancement of
productivity and reliability in mechanical testing, established the Me-
chanical Testing Center in July 1985. Fully automatic gas cutting
machine, other automatic punching device for thin sample plates, and
automatic machining equipment for Charpy impact test specimens as
well as an automatic handling system of test specimens have been de-
veloped for the Center which has since been operating successfully.

Automatic machining with unmanned control has been realized by
such new automatic machining equipment and by linking the system
to a host computer. As a result, remarkable improvements have been
realized in terms of reduced manpower needed for machining of me-
chanical test specimens, shortened periods required for testing, and

enhanced test reliability.
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(@D Sample cutting machine (@ Charpy impact specimen
@ Automatic gas cutting machining

machine ® Heat treatment furnace
@ Tension testing machine
{©® Hardness testing machine
@ Bend testing machine

(i3 Charpy impact testing

machine

(3 Spare sample storage

(@ Automatic punching
device

(5} Automatic teansfer car

(® Tensile specimen milling
machine

Fig. 1 Layout and material flow in mechanical testing center

Table 1 Newly introduced equipment and computer linkage

Central computer

Pusiness computer Production management system

—|Aut:)mellic stamping machinel

HAutomatic gas cutting maching]

HAutomatic punching device|

—|Ch;n'ny impact specinmen nmchining|

—|Aut0nmtic tension testing machine (200, 50, 20, 10 th|

—E\utumzll]c Charpy impact testing machine (JIS and ASTM type}]

—Butumatic hardness testing machiue|

Fig. 2 System structure of mechanical testing process
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Auto-deburring
Automatic separator|
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blocks of Eharpy,
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Fig. 4 Material flow of gas cutting system
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Conventional culling Complex new cutting

:> —

Fig. 5 Improvement of cutting pattern

Pusher

Conventional way of cutling Flexible culting by the robot hand

Fig. 6 Improvement of cutting method

T

Separation by the pusher

Secure robot handling

Fig. 7 Improvement of specimen handling
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Gas cutting robot
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/" Gas culting torch

Spechmen

Handling robot

Fig. 8 Gas cutting robot
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Table 2 Specifications of autowratic gas cutting machine

SIZE: of sample plate

Thickness 4.5~50 mmn

Length 120~ 500 mm

Width 300~ 880 mm

#1Strength Less than 100 kgf/mm?®

Weight 180 kg max.
Specifications of machine

Gas Propane gas

Number of torch 3

Fire nozzle Nes. 2 and 3

Cutting robot Rectangular robot#®:
Handling robot

Working time

Rectangular robot*?

4. 7% minfplate

Deburring
Method
Cycle time

Air jet chisel
30 s/sheet

#L Restrictions imposed by stamping machine
*2 Degree of freedom of motion: 4
#3 (Case of standard cutting pattern
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Fig. 9 Punching pattern for thin sample plate

Table 3 Specifications of automatic punching device

Specifications of device
Number of turret sta- | 72
iton
Working time 4 min/plate {Standard punching pat-
tern)
Stock of plates Max. 40
Size of thin sample plate
Thickness 0.4~2.0mm
2.0~3.2 mmn
Length 600 ~1 600 mm
Width 500450 and 750420 mm

Detectar of folded plates

1Handling unit

Fig. 10 Automatic punching device for thin sample plate
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Table 4 Specifications of Charpy impact test specimen ma-
chining

Specifications of machine
Main power 11 kW

Main power 7.5 kW

Alphabet and number of three figures

Milling machine
Dividing device
Stamping machine

Deburring device Belt sanding

Stock of blocks Max, 40
Size of sample block
Thickness 9~50 mm
Length 19042 mm
Width 65 mm
Remarks: Size of Charpy impact test specimen

A: 10.3+0.1 and 7.8£0.1
mm

B: 10.3+0.1 mm
L: 55+£0.1mm
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Fig. 11 Clamp and index device

Dividing device
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Fig. 13 Automatic processing ratio at the Mizushima Works
Mechanica! Testing Center
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