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Synopsis

A piece of automatic shape measurement equipment for hot forging has been developed. For example, the material used in the
ITER (International Thermonuclear Experimental Reactor) project is an important constituent part of a thermonuclear reactor
for which high heat conductivity, mechanical strength, heat resistance and corrosion are required. Therefore, strict measurement
precision is required because it is important for the ITER material. Up to now, workers measured using a scale gauge; however,
the work took up time and was difficult. Thus, we developed the shape measurement equipment using a line laser and stereo
camera system. Due to this, inspection of the high-speed, high-discrimination capabilities, and non-contact is enabled. This
paper describes the development results of the line laser and stereo camera system for the ITER material of hot forging parts.

(1) Reduction of measurement errors due to thermal expansion.
(2) Development of the measurement algorithm

(3) Measurement result of the standard plate

(4) Measurement result of the ITER material just after hot forging.

From these results, this equipment achieved the following performance: "Non-contact measurement for hot forging parts”,
"Measurement accuracy less than £10mm at a distance of 6200 mm", and "Less than one minute in measuring time". In addition,
it contributed to production cost and the hard labor reductions
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Fig. 1. Bent ITER parts by forging.

Fig. 2. Example of the gabari (gauge template).
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Table 1. Development specifications.

Item Specification
Target Hot forging parts (ITER)
Imaging range 5000 mm X 2500 mm
Working distance 6200 mm
Material temp. =900 °C
Measurement time 1 min.
Tolerance judgment =+10 mm
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Fig. 7. Calculated results of temperature difference vs.

measurement error.
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thermometer points.

DEDHATBIY, W ATLERIHRELREYL S
=i, TH527COx2TCTLUHIZNE->THEDY
]E](J]]l@)‘b%i) WERL S 7z,

2T, B OBIENEAOMBERIZOWTH T
z<.$ﬁﬂ IBIIAEL—HFOEENL, 2HBDH AT T,

L —FORGHE % ISRk L9152 8T
bbb, 2FY, SEMEHT 5 532 nm G EHRO L —
YL, B OHERMDT O IR D S ARTRICIE 5 YR
ﬁ%“%?%’tﬁﬁ%f%é Fig. 9 |2, CCD # #

TICEE, MEtO BEOUE, fRE L —FOREDOW
Eﬁ%mf

H AT LY AOERIERE L —F O ES 532 nm @
HEBBT LN FRATA NI ZERATHLZET, /
4xﬁt&5%ﬁ®#£%#w0ﬁ§ﬁ%ﬁyFLt

LD, RV - NHOWRMEOAE N X T T
e BeEkErE LG,



Green laser (532 nm)
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Fig. 9. Sensor sensitivity of the camera, spectral

radiance, and laser wavelength properties.
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