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Improvement of Work Safety and Efficiency through Shape Measuring
Technology for Hot-forged Products
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Abstract

The large, forged products produced at Kobe Steel's forging foundry, such as round bar materials for marine
crankshafts and propulsion shafts, as well as rectangular products for dies for plastic injection molding, are
forged into their predetermined shapes using a free forging press. In the forging process, the dimensions of hot-
forged products are checked by workers using calipers. This task is performed close to the hot products, in
an extremely hot environment and with the additional risk of severe burns. It is considered one of the “special
management operations” conducted within permissible entry limits, hence the development and putting into
practical use of a measuring device that utilizes image processing for non-contact and accurate measurement of
the diameters of round bars, the heights of rectangular products, and the axial lengths of stepped round bars,
which require frequent caliper measurements. As a result, the need for workers to approach hot products has
been significantly reduced, leading to enhanced safety for the workers and contributing to the improvement of
business processes by eliminating dependence on the worker’s skills in measurement tasks.
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Fig.1 Round bar diameter measurement by using outside caliper
(pass)
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Table 1 Specifications of hot round bar diameter measuring
device

Item Specification

1 second or less
+3mm or less at temperature 600~ 800°C

Measurement time

Difference with pass

measurement

Dustproof/Heat Air purge flows through the measurement head to achieve
resistant dustproof and heat resistant.

Operability User—friendly interface

Saving measurement A function that automatically saves measurement results
results for confirmation in the event of quality

abnormality/equipment abnormality.

Camera | Laser distance meter

Motorized goniometer stages

(a)inside the measuring head (b)Appearance of measuring head
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Fig.2 Appearance of measuring head
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Fig.3 Edge detection from the differential value of brightness
profile after smoothing processing
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Fig.4 Measuring principle of round bar diameter
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Fig.5 Operation interface for round bar diameter measurement
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Fig.6 Comparison of diameter values between “outside caliper
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Fig.7 Operation interface for stepped round bar length measurement
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Fig.8 Principle of measuring the length of stepped round bar.
Schematic diagrams of (a) the operation interface and (b) the
equipment configuration
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Fig.9 (a) Approximate dimensions and (b) photograph of the
measured stepped round bar
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developed equipment
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Fig.11 Outside caliper (pass) measurement of rectangular product
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Fig.12 Principle of measuring the height of rectangular products

550

@
3
8

|

\,

450 »

ra

350 ’./

Diameter of measuring device (mm)
£
&
8

w
S
1S}

7

rd

-
s

250
250 300 350 400 450 500

Diameter of pass measurement (mm)

(a)thickness

Diameter of measuring device (mm)

wesn | [ g | 2o | D faic I
B3 (E3) &% 100 -
e |t

BTk
1286.0 ~

2 2SR [ 0 Puke ax 0
\\\ 0 Degres LR | eos we

13 JRa R SEHOBES v 5 =T 2 — A
Fig.13 Operation interface for rectangular product height measurement
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