
MARKET DEVELOPMENT LEADING EDGE TECHNOLOGY

The automotive market is rapidly moving towards full electrification. Hydrogen technology, with its zero 

emissions, fully electric drive trains and excellent scaling possibilities, offers great potential for the transport 

sector. The annual production level in 2030 is already expected to be at 1 million passenger vehicles per 

year, so this is an important time to consider investing in this industry. Recent test results show the excellent 

performance of Hauzer coatings in test fuel cell stacks, supporting our technology in this market.

EXCELLENT BPP 
COATING RESULTS



Bipolar Plate Coating

A 100 kW automotive fuel cell stack, the type that will power a 

passenger vehicle, has about 400 bipolar plates (BPPs). A good, 

low-cost solution is for these BPPs to be made out of stainless 

steel and covered with a protective carbon coating. With the 

expected annual production in 2030, that adds up to 50 million 

m2 of coated steel per year.

Fuel cell stacks with a minimum acceptable lifetime last >5000 

operating hours before losing 20% of their power or cell voltage. 

To achieve this, the coating cannot be a limiting factor. Previously, 

Hauzer BPP coatings showed excellent performance in initial 

short-term corrosion current tests. In this edition of Hauzer 

C
e

ll
 v

o
lt

a
g

e
 (

V
)

0.0

0.5

0.6

0.7

0.8

0.1

0.2

0.3

0.4

0 100 200 300 400 500 600

Test duration (hours)

Testing static and dynamic load levels

Constant load: 1.2 A/cm2 Dynamic load: 0.9 A/cm2 (average)

0 100 200 300 400 500 600 700 800 900A
v
e

ra
g

e
 c

e
ll
 v

o
lt

a
g

e
 (

V
)

0.4

0.2

0

0.8

0.6

Testing di�erent load levels

Current density: 0.9 A/cm2

Current density: 0.63 A/cm2

Current density: 0.36 A/cm2

Test duration (hours)

IC
R

 /
 m

Ω
 c

m
2

2

1

0

4

3

5

7

8

9

10

6

Interfacial contact resistance (ICR) 
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For You, three different parties share the results of industrial 

tests of the Hauzer BPP coatings in functional fuel cell stacks: 

a renowned test institute, a fuel cell stack developer and a  

tier-1 automotive company. These tests have a longer duration, 

from 300 to 1000 hours, and more reliably predict the coating’s 

performance across the full lifetime of a fuel cell.

Steady-state and Dynamic Load Tests

Two test conditions are important to determine BPP coating 

quality: steady-state load and dynamic load. Steady-state 

conditions represent driving behaviour in heavy-duty fuel cell  

vehicles such as trucks. These vehicles tend to have constant 

Testing Various Load Levels

The automotive industry is interested in testing a range of load 

profiles to simulate differences in driving styles. It is easy to 

imagine that a sportier driver, a more economical driver and 

someone who regularly takes trips with his caravan will have 

different load profiles. A large automotive company, who started 

developing fuel cell stacks in 2002 and are among the largest 

companies in Europe investing in fuel cells, tested just this. The 

test was 900 hours under three load levels: 0.36 A/cm2, 0.63 A/

cm2 and 0.9 A/cm2. As can be expected, higher loads led to slightly 

faster cell voltage degradation. As in the ZBT test, the contact 

resistance of the coating stayed well below the DOE target of 

10mΩ*cm2 during the test. The fuel cell lifetime for each tested 

load level is therefore expected to meet the 5000h standard. 

Scaling Up for the Market

With these latest results, scaling up to worldwide 

production capacity at low cost and high coating quality 

is one step closer. Are you interested in joining this  

automotive revolution as coating provider or fuel cell 

stack developer? Hauzer is already doing long-term  

collaborations for coating development, small-scale 

samples and projects. At low volumes of BPPs, Hauzer 

can help you get started through our coating partners. 

As the developer and builder of high-quality coating 

machines, Hauzer can also help you scale up with our batch 

production machines (200,000-500,000 BPPs per year) or 

even build extensive production capacity of up to 10 million 

BPPs per year with our inline coating systems. For more 

information, please contact Joris Ummels, Sales Manager 

New Business (JUmmels@hauzer.nl or +31 77 850 78 30).

Accelerated Corrosion Test

A corrosion current test, as was previously done on Hauzer 

BPP coatings under short-term laboratory conditions, provides 

important information. The US Department of Energy (DoE) set  

the benchmark for contact resistance of BPPs throughout the 

lifetime of a fuel cell to 10mΩ*cm2 or less. Increased contact 

resistance and deteriorated conductivity of the coating might 

occur as an effect of corrosion. For this reason, corrosion tests 

can be done by monitoring this value over time. 

ZBT, a well-known German institute for fuel cell development, 

created the Accelerated Stress in-situ corrosion Test (AST). The 

acceleration comes from using a dynamic load and high-humidity 

conditions, which are more corrosion-promoting. That means 

that with only 500 hours of testing, they can already predict fuel 

cell performance for automotive applications. The ZBT AST is 

currently the benchmark for the industry.

EH Group, a fuel cell stack developer Hauzer has been working 

with since 2017, uses advanced designs for their compact fuel 

cell stacks. They put BPPs with Hauzer coatings to the test, in 

both a steady-state and accelerated dynamic load test. Fuel 

cell voltage decrease in the 500h test is only 0.3%, indicating a 

fuel cell lifetime far exceeding 5000h, since end of life is defined 

at 80% cell voltage. As expected, the 300h dynamic load test 

shows a faster decrease in cell voltage over time, but the fuel cell 

lifetime is still expected to be sufficient. In other words, in both 

tests, the Hauzer coatings performed very well.

The Hauzer coating passed the AST by staying well below the 

DoE cut-off value during the test. That is evidence that fuel cell 

lifetime will be determined by other factors than the coating.

driving speeds, which delivers a constant load on the fuel cell. 

Dynamic load conditions better reflect the driving behaviour in 

passenger cars – they constantly speed up, slow down, stop and 

go, resulting in continuous modulation of the voltage and current 

in the fuel cell stack.


