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The History and the Future of NTN Constant Velocity Universal Joints

By Katsuro HAYASHI

In face of ever-changing automobiles and automotive technologies in the world, we have
looked back our business activities in one of our most important business lines, constant-
velocity joints (CVJ), including those at the initial stage and have now worked out the future
prospect of our business in them as shown separately.

NTN started production of CVJ in 1963, and recorded the total production of 200 million
pieces of the products in 35 years in Japan. With efforts extended for introduction of various
technological innovation during the while, NTN developed business activities on the global
basis such as installation of a production base in the U.S. in 1989. NTN is now enjoying a
high reputation as the leading manufacturer of CVJ in the world.

We intend to continuously fulfill our responsibility as the leading manufacturer of CVJ in the
world, consider settlement of subjects pertaining to automobiles in close cooperation with
automobile manufacturers, and extend our further efforts for introduction of the latest

technological innovation.
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Analysis of DOJ Plunging Resistance

By Haruo NAGATANI and Masayuki IMOTO

NTN has simulated the behavior of DOJ components in sliding resistance tests with
sinusoidal vibration. This simulation was performed by solving the plural simultaneous
second order differential equations for the motion of the DOJ components including kinetic
friction. Using this method, the mechanism for the onset of sliding resistance in the DOJ was
established. Subsequently, the joint parameters were varied to determine methods of

reducing DOJ sliding resistance.
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Development of the Low Plunging Resistance DOJ-RPE

By Yoshikazu FUKUMURA, Haruo NAGATANI, Takeshi KOHARA,
Masazumi KOBAYASHI and Hiromichi BANDO

In response to criticism that DOJ-RPC and DOJ-RPCEF joints have inferior vibration
characteristics during initial vehicle acceleration to tripod joints (TJ), NTN has recently
developed an improved DOJ-RPE joint which features low plunging resistance. During
these start-up conditions, large amplitude vibrations induced by the differential gearbox were
being transmitted to the car body by the DOJ-RPC and DOJ-RPCF designs. In response, a
rolling region longer than this amplitude was incorporated into the DOJ-RPE, producing
superior vibration characteristics, comparable to the TJ.
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New Shudderless Plunging Constant Velocity Universal Joints (SFJ)

By Yoshikazu FUKUMURA and Tetsuro KADOTA

NTN has developed a new shudderless plunging joint for front wheel driveshaft applications.
At high torque levels and large operating angles, this new "SFJ" version induces less cyclic
load than existing shudderless joints. The "SFJ" has the following features:

O 10 The induced cyclic axial load is almost constant and is not affected by the operating

angle of the joint.

00 20 The induced cyclic axial load is about 50% less than that of a standard FTJ at high

operating angles.

00 30 The outer diameter and the number of components are the same as those of a standard

FTJ.

The SFJ is expected to perform well at high torque levels and large operating angles in

passenger cars.
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Shudderless Constant Velocity Universal Joints (BTJ's)

BY Haruo Nagatani, Takeshi Kohara and Hiromichi Bandou

The demand for passenger car CV joints with improved NVH characteristics is ever-
increasing. To meet this demand, NTN has developed a variety of low-NVH plunging joints.
In particular, the AC-TJ and FTJ tripod joints were developed to exhibit low shudder and
have been well received by customers. However, these joints have not been as readily
accepted in the high performance and luxury vehicle market segments, where shudderless
joints are required. For these applications, NTN has developed the ball tripod joint (tentative
name: "BTJ") which features a circulating ball system and ultra-low axial load characteristics.

Details of the BTJ are introduced in this paper.
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High Efficiency Compact Fixed Constant Velocity Universal Joints (EBJ)

By Keisuke SONE and Kazuhiko HOZUMI

Recently, packaging constraints and environmental concerns have increased the demand
for automotive components with reduced weight, better performance and higher efficiency.
To meet these demands, NTN has been performing basic research and analyses of

mechanisms, materials, and lubrication.

NTN has developed the EBJ which allows the use of a smaller (two size ranks) mass
produced BJ (Ball Fixed Joint) with better efficiency and lower temperature rise.
This paper compares some of the features and functional test results of the EBJ and BJ

designs.
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Results of High Torque Endurance Test
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Development of Constant Velocity Universal Joints for Mini-Cars

By Yoshikazu FUKUMURAO Katsuyuki IKEIO Masazumi KOBAYASHIO
Morihisa YOSHIOKAL Michio IIHARALO Masami YAMAGUCHIO
Hiroshi NAKAHASHIO Shigeyoshi ISHIGURO and Takashi HATTORI

NTN has developed a new generation of lower cost constant velocity universal joints for
mini-cars. These halfshafts feature BJ joints with cold-forged inside of outer race. In
addition, the DOJ joints use a combination of a stamped steel outer race and a cold forged
stem shaft fastened by a new "plastic deformation joining” technique. These new
components and processes have been developed through the concurrent efforts of the CVJ
R&D, Engineering, and Production Departments at NTN.
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Test Results of BJ with Cold—Forged Inside of Outer Race
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Constant Velocity Universal Joints for Propeller Shafts

By Akio SAKAGUCHI, Yoshimasa USHIODA, Masahide MIYATA,
Takeshi KOHARA and Yoshihiko HAYAMA

NTN's constant velocity universal joints (CVJ) were first used in propeller shaft applications
in the early 1970's. In the last ten years, the demand for propeller shaft CVJ's has been
increasing as automobile performance has improved. Recently, four wheel drive vehicles
have begun to use propeller shaft CVJ's to reduce noise levels in the complex drivetrain.
Over the years, NTN has developed a wide range of automotive CVJ's and is now well
suited to provide the optimal plunging joint (DOJ-RPCF, LJ, AC-TJ) and fixed joint (BJ)
designs for propeller shafts. This article describes the CVJ structure and characteristics
developed for propeller shaft applications, as well as vehicle NVH test results.
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“ HLJ” for Propeller Shafts

By Hisaaki KURA[L Takeshi IKEDA and Mitsuru UMEKIDA

The "LJ" cross groove joint is used in many automotive halfshaft and propeller shaft
applications because of its smooth plunging and constant velocity rotation characteristics
through a wide range of operating angles. The improved "HLJ" version has been developed
by NTN specifically for propeller shaft applications.

Compared with the current LJ version, the "HLJ" has a 50% higher rating for "N6 " (rpm x
working angle), 35% less NVH (noise, vibration and harshness) and is 20% lighter with an

8% smaller outside diameter.
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Recent Developments in Greases for Constant Velocity Universal Joints

By Yukio HASEGAWA, Keizo NAGASAWA and Shinichi TAKABE

Recent improvements in greases have contributed greatly to the development of better
constant velocity universal joints which are so important to the auto industry. These
improvements in greases have resulted in reductions in NVH (noise, vibration and
harshness) levels, better durability, lower cost, and reduced environmental concerns.
Recent successes in this area are the product of a long research effort at NTN, and further

work will continue to be performed.
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Used Grease at NTN
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Development of Constant Velocity Universal Joints Boots

By Yoshikazu FUKUMURA and Shinichi TAKABE

NTN has developed improved CVJ boots because of their importance in overall system
function. This paper reports on the development of improved CR and TPEE boots.
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Application of Constant Velocity Universal Joints for Industrial Machinery

By Toshikazu TANAKA

Because of their constant velocity capability and excellent durability, constant velocity
universal joints (CVJ's) can be used in many industrial machinery applications. Due to the
wide variety of customer requirements in industrial machinery design, many different types
of CVJ's are necessary. In response to further diversification expected in the area of
industrial machinery, NTN will continue to develop CVJ's to meet customer needs.
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