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Abstract:

In the construction industry, “decrease and aging of skilled workers” and “decrease in the ratio of young workers”
are recent issues. In addition, in the plant construction industry, there are problems such as “many construction
works in a narrow space”, “a large amount of time and personnel are required for preparation”, and “specialty and
skills are required”. In order to overcome these problems, JFE Engineering started development of robots with the
aim of “labor saving in construction” and “improvement in safety”’.

In this article, we will introduce the development process, current status, and future prospects.
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Table 2 Basic specifications of Carryf ™

Load capacity 5.0t

Driving function Four-wheel steering, Turn on the

spot, Lateral movement
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Grab up 500 kg pipes and work.
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Grab pipes | 300 ¢ to 500 ¢ with one part.
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Table 4 Examples of design factors to consider

Load * Repeat frequency, load history (Fatigue)
characteristics | * Continuous load (Creep)

+ Momentary load (Impact)

+ Variation in loading position

* Variation in fixed position

Usage + Usable years
environment + Operating temperature, history
characteristics | * Operating humidity, history

- UV resistance

+ Radiation resistance

+ Oil resistance

+ Water resistance

+ Detergent resistance

- Acid resistance, Alkali resistance
Manufacturing | * Material property (Fabric, mat, etc.)
characteristics | * Moldability (Intricately shape, size)

* Process variation (Coating, tolerance, etc.)
+ Characteristics derived from the molding
method
Injection : Flowability, orientation angle,
weld
FRP : Laminate, angle, etc.
Metal : Welding, machining, forging, etc.
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Table 5 FRP windmill blade safety factor by GL design guidelines

Factor Coefficien Conditions
t
C, | Fatigue 268 |C,=N""
m=14 (CFRP), N=10° times

C,, | Temperature 1.10 Outdoor

Cy, Materials 1.20 Fabric

Cyp Molding 1.10 Large molded product
Total 3.90 | =C;, xCy X C3p X Cyy
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Fig. 4 Relief of stress concentration by shape improvement
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Fig.5 Load displacement diagram of CFRP telescopic boom
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Fig. 7 Fracture exponential distribution analysis results
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Table 6 Weight reduction

Steel CFRP Ratio
Telescopic boom 250 kg 60 kg 76%
Gripper 140 kg 75 kg 46%
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Fig. 9 Wheel steering angle control schematic diagram
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Fig. 10 Wheel steering angle control schematic diagram
(Turn on the spot)
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