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The penetration rate of EPS in the passenger car market almost hits the peak

China’s Passenger Car Steering System Market Structure, 2020-
2023

Passenger Car Intelligent Steering Industry Report,
2023 released by ResearchIinChina combs through and
studies the status quo of passenger car intelligent
steering and the product layout of OEMs, suppliers, and
supply chains, and predicts the future development
trends of passenger car intelligent steering.

1. The penetration rate of electric power steering
(EPS) in the passenger car market almost hits the
peak, and the iteration and upgrading of products
reflect the current development direction.

From 2020 to 2023, the penetration of EPS in the

Chinese passenger car market remained at a high level. 2020 2021 2022 2023.1-8
In the next stage, EPS will head in the direction of high
performance. mEPS mEHPS HPS mMS

Note: EPS (electric power steering), EHPS (electro-hydraulic power steering), HPS
(hydraulic power steering) and MS (mechanical steering).

Source: ResearchInChina

n.s..rﬂilncill. www.researchinchina.com report@researchinchina.com 2

www.researchinchina.com



Comparison between EPSs

By the installation position of booster motor, EPS
can be divided into four types: column EPS (C-
EPS), pinion EPS (P-EPS), rack EPS (R-EPS)
and dual pinion EPS (DP-EPS). In terms of
transmission efficiency from high to low, the
ranking is R-EPS/DP-EPS > P-EPS > C-EPS. As
mid-to-high-end smart electric vehicles boom, the
steering system is being upgraded from C-EPS to
R-EPS and DP-EPS. The content-per-car value
of the latter two is higher than that of C-EPS, and
the iteration of the EPS product structure brings
value increment.

Boost Position

Features

Models
supported

Unit price (RMB)
Layout flexibility
MNWVH
Boost Range

Motor inertia

Functional
expansion

Weight

Development
cycle

Development
fee

Modularity

Dynamic
response

Installation rate

Comparison between EPSs

| gem | coes | oeers | rees |

Inside the cab

Low cost, reliable
working environment,
bad steering feel and

high noise

Compact, small-sized,
small-to-medium-sized

Low
Medium
Poor
5-11KN
High
Poor

Low

~24 months

Low

Relatively high

General

High

Inside the cabin

Moderate price, good
steering feeling and

high modularity

Medium-sized,

medium-to-large-

sized

Medium
High
Good
B-12KN
Low
Good

Medium

~30 months

Medium

Relatively high

Relatively quick

Medium

Source: ResearchInChina

Inside the cabin

High transmission
efficiency, large rack

force and difficult
process

Medium-to-large-
sized, large-sized

High

Low
Good

6-16KN

Low
Good

High

~30 months
High
Relatively high

Very quick
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Redundant EPS and rear wheel steering become the transitional form

2. In the process of upgrading from EPS
to SBW (steer-by-wire), redundant EPS
and rear wheel steering become the
transitional form.

L3 driving assistance requires EPS to still
have a certain power-assisting capability in
the event of a single point failure. Under
this requirement, redundant EPS becomes
the key component of L3+ intelligent driving
systems.

Structure of Redundant EPS
ECU radiator

ECU drive board
ECL shell

Double three-phase
permanent magnet
synchronous motor

ECU control board

Ball screw
transmission

Steering tie rod :
mechanism

* Bolt drive and
rack assist unit

Redundant torque ECU Powerpack
and angel sensor

Source: Trinova
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OEMs and suppliers have made related product layout:

At present, OEMs and suppliers have made related product layout:

* Bosch HASCO's HE3r B3, which was rolled out in April 2023, adopts a 50%+50% redundancy solution. The two control loops
have independent power supplies and communication modules and work together. If a functional failure occurs on either of them,
50% of the steering force can cover most working conditions and ensure constant driving.

* T-RES, a redundant electronically controlled steering system of Trinova, integrates dual winding motors, dual drive circuits, dual
sensors and dual power management systems to meet the redundancy requirements of L3 autonomous driving.

* The fully redundant DP-EPS of NASN has the maximum rack force of 13.5KN, suitable for medium SUVs, large SUVs, MPVs,
pickup trucks and other pan-passenger vehicles. The whole series uses 6-phase dual winding motors to satisfy the requirements of
ADAS and L3+ autonomous driving.

* HYCET under Great Wall Motor is about to mass-produce dual redundant EPS with the maximum thrust of 14kN to enable L3+
autonomous driving.

Redundant EPS will become a core technology in L3+ intelligent driving scenarios before mass production and application of steer-
by-wire.

Rear wheel steering, as a supplement to front wheel steering, was originally used in large luxury cars and SUVs, such as BMW 5/7
Series and Audi Q7/8. On the one hand, rear wheel steering technology based on electrical operation is easier to implement on an
all-electric platform. On the other hand, electric vehicles on an all-electric platform generally have a long wheelbase (the battery
must be placed between the front and rear axles) which increases the turning radius, while rear wheel steering technology offers
much higher flexibility. In recent years, as electrification has become widespread rapidly, rear wheel steering has landed on more
models such as Xpeng X9, AITO M9 and IM L7.
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Some New Energy Vehicle Models with Rear Wheel Steering

Some New Energy Vehicle Models with Rear Wheel Steering

Rear Wheel Steering Product Model Picture

Launched in 2022, equipped with the four-wheel B
IM L7 steering all-wheel drive system as a standard . : ‘ l
configuration

Expected to be launched in 2023, equipped with
¥peng X9 the rear wheel steering system as a standard
configuration

Launched in July 2023, equipped with the full-
HiPhi Y speed active rear wheel steering as a standard

configuration

’ -
AITO Mg Expected to be released in 2023, equipped with -
the rear wheel follow-up steering

The upgrade service of the rear wheel active
steering system is introduced, with the rear wheel
active steering angle upgraded from 4.5%to 10°.
Fee: RMB4,998/year

Equipped with up to 3.5° rear wheel active steering
Lotus Eletre technology

Source: ResearchInChina
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Suppliers and OEMs quicken their pace of deploying steer-by-wire, with more production

models

Steer-by-wire Layout of Some OEMs and Suppliers (see report for

- - - the complete form)
3. Suppliers and OEMs quicken their pace of
deploying steer-by-wire, with more production - Company SBW Products & Layout “
models.
1 @ The overseas version of Toyota bzdX 15 equipped with Mass-produced
* Toyota and Tesla have submitted patent ~ RZ, a brand-new all-electric vehicle, debuted with an all-new
applications for steer-by-wire technology. 2 . :::::::m:mie:hﬂlm steering-by-wire system + special- | Mass-produced
* Great Wall Motor and Changan adopt their self- res ) ~rTT .
. esla is expected to announce in that it will use
deve_loped steer-by-wire products to deploy steer- 3 T shear-by-wirs fschnclogy toumaidilwith thel Rl stasring
by-wire. wheels in new Model S and Model X,
N .-
Ge_ely and Hella have J(_)lntl_y developgd a steer . ® HYCET under Great Wall Motor is pre-developing steer-by-
by-wire (SBW) system which is production-ready. A wire and rear wheel steering products ahead of counterparts.
* NIO and ZF cooperate on steer-by-wire products.
6 = Geely and Hella have jointly developed a steer-by-wire 2026
SupplierS' = Ll (SBW) system salution which is production-ready.
* Nexteer Automotive has secured steer-by-wire , ,
system orders from two OEMs. 7 ﬂ'l’hllﬂ- NIC cooperates with ZF to develop steer-by-wire products.
* Bethel Automotive Safety Systems, together with JTEKT's atser-by-wire systom was mounted on Tovots BZAX
Chery's subsidiary Ruizhi Lianneng, acquired ¢ JTEKT in 2022 and will land on Lexus RZ in North America in 2024, "ossProduced
Wanda Auto for a layout shift to steer-by-wire R&D.
* JTEKT’s steer-by-wire system was available to 11 nexieer SBW has been ordered by two OEMs.
Toyota bZ4X in 2022 and will land on Lexus RZ in
2024. Bethel Automotive Safety Systems, together with Chery's
16 \"‘fm subsidiary Ruizhi Lianneng, acquired Wanda Auto and

announced development of steer-by-wire.

Source: ResearchInChina
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The policy environment has become more relaxed in recent years

At present, many OEMs and suppliers make many deployments in steer-by-wire, but with a low product penetration.
Nexteer Automotive forecasts that it is difficult for steer-by-wire to gain pace in the next 2 or 3 years.

The policy environment has become more relaxed in recent years. The development of steer-by-wire is driven by the
demand for intelligent chassis and stimulated by policies. From the implementation of the new national automotive steering
standard to the release of Steer-by-wire Technology Roadmap, steer-by-wire has been production-ready in terms of
policies.

« On January 1, 2022, the new national automotive steering standard was officially implemented, deleting the 20-year-old
requirement that full-power steering mechanisms should not be installed (steer-by-wire is full-power steering);

* In April, 2022, the exposure draft of the Steer-by-wire Technology Roadmap was officially released. The overall goal is to
realize the world’s leading steer-by-wire for L3+ and L4+ autonomous driving in 2025 and 2030, with the penetration of
steer-by-wire up to 5% and 30% and the autonomy rate of core components (controller, motor, etc.) higher than 20%
and 50%, respectively.

* In June 2023, the Ministry of Industry and Information Technology and other four ministries further proposed that "the
automotive industry should focus on steer-by-wire".
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