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Light-Weight Structuring toward Green Tooling

Kaizen-Innovative Idea Innovative Change of Materials

CFRTP-Gears by gear-forging

Plates under  Steps
radial pre load

Exploded view

Section View
Lightweight
Assembled Gear

M. M. de Souza, et al., Geartech. (2013)

(2) (b)

D. Tatsuno, Et al. Int. J. Material Forming (2021).

11

B ~

o

Light-Weight + Environmental Strength & Toughness

Radiation in Space ‘ Decommissioning Nuclear Reactors
Fa =
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L Moving parts or gears are expected to have
% anti-radiation property with sufficient

% reliability

5:

E L |

E bl 1 [ KT ] ] ]

Absorbed Dose, MUy A L
EB-irradiation
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Table 1 Bending modulus change of CFRP exposed for
Jyears in space environment

Sample Difference in bending modulus (%)
JAXA epoxy CFRP 00012
JAXA cyanate CFRP (L0049
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OPrecise shaping by pressurizing
X Low productivity and high cost

Hot stamping

CFRP plates and parts are
yielded by stamping
in the heating unit.

CFRP-+jig for inspection
is fabricated with finishing
via machining.
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Injection Molding

X High processing temperature
(> 400 °C)

X High viscosity

X Wear in die

LK

Powder Metallurgy (PM)

OGear is shaped by stamping and sintering,
OHigh density is attained by viscous forming
of powders and particles,
OComposite gears are easily fabricated by inserting.
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Cold-coml'ggtf%n Hot/sinter-forged at 673 K
polereomp for 180 s by 1 kN
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CFRP 3% Sinter Top view Cross-sectional view
In right-hand side

Cross-sectional view
In right-hand side
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FTU-L; Adjacent pitch deviation
on the left side,

FTU-R: Adjacent pitch deviation
on the right side,

FPT-L: Single pitch deviation
on the left side,

FPT-R: Single pitch deviation
on the right side,

FPK-L: Accumulated pitch deviation
on the left side,

FPK-R: Accumulated pitch deviation
on the right side,

Fr: Run-out deviation.
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