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Evolving mechanical 4WD system with low friction and lightweight technology in industry TOP

4.1 $-&+�)#"
Propeller shaft                                                           

Ø &,/$*%#+/�����������
$-&+�)#"�



� �

Transmission power is transmitted to the rear wheel

Benefits

Propeller Shaft function

Propeller shaft
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Collapsibility for Crash Safety

Design Objectives

Light weight

Low friction

Drivetrain NVH suppression
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Fuel economy improvement

Quietness/Ride Quality improvement

Safety improvement
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Light weight, vehicle assembly process efficiency and improved NVH performance are achieved by center mount and joint elimination

Cost reduction from no paint on CFRP tube.

Benefits

Weight reduction

No center mount assembly required

No center mount NVH transfer path 

Collapsibility for crash safety

Center joint/bearing friction elimination

Development Status

Features of CFRP Propeller Shaft
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COST   ��, Equal

CFRP 1OTItype

ILTR�OTItype�2CVJ)

CFRP (OD76)

Steel (OD65)Steel (OD57)

Weight�9kg

Weight�4.5kg

Steel 2 pieces type (2CVJ) 

CFRP 1 piece type 

Under development: Mass production target in 2025
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Center mountJoint
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By adopting a high rigidity and lightweight CFRP, the critical rotation has risen, making it possible to make one piece that was difficult in 
conventional steel.

CFRP : Carbon Fiber Reinforced Plastics
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Cost-efficient weight reduction

Laminated Structure Connecting Structure

Connecting Structure

Collapse Structure

Non-CrimpCrimp

Laminated Structure

Connecting Structure

Collapse Structure

Maximize the performance of carbon fiber

Integrated molding of collar, shaft and CFRP

Collapse is achieved from tapered CFRP tube shape.

Bending stiffness is increased by using two types of carbon fiber and 
adjusting the winding angle @ Carbon fiber volume is reduced

Yoke spline length is shortened contributing to the reduction of yoke 
weight and manufacturing cost.

Built in collapse mechanism without added cost.

Non-crimp structure has strength advantage

The reliability/strength is improved at the connection between CFRP
and yoke spline.

Design Features of CFRP Propeller Shaft
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Advanced method for manufacturing efficiency
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 MFW &��%��

RTM

MFW MFW (Multi-thread Filament Winding)
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 RTM &��%��
RTM (Resin Transfer Molding)
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Set preform Close mold

Finished goodsRemoval from mandrelResin injection/curing

Resin

Successful development of MFW for tubing 

Successful development of RTM for tubing

Enables non-crimped carbon fiber structure

Cost reduction due to a significant reduction in resin curing time

Cost reduction due to a significant reduction in filament winding time 

Process Features of CFRP Propeller Shaft

Contribution to CO2 reduction during manufacturing

Enables integrated molding of collar, shaft and CFRP 


