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A recent call to the Autobiz Helpline, was 
for non-operational front wipers on a 

Hyundai Ioniq. A previous workshop had spent 
considerable time and numerous parts chasing 
this problem, without any solution.
 The mistake is a common one, with many 
garages not researching or understanding the 
system, before taking on the diagnosis. Time 
spent obtaining diagrams and system layout is 
time well spent, before any physical testing is 
started.
 The original workshop started by replacing 
the wiper motor assembly, with a used part. They 
replaced the multiplug connector at the same time. 
Then they replaced the wiper switch. These were all 
used parts, and the problem persisted. Losing faith in 
the original garage, the customer pulled the vehicle 

from them, and sent the 
Ioniq to another workshop.
 Researching the 
system informed us that the 
wipers are controlled by the 
body control module, which 
operates independent relays 
in the engine bay fuse box. 
The body control module 
outputs a positive to either 
the low-speed relay, or to the 
high-speed relay. Both relays 
share a common ground.
 The stalk for wiper 
control was already exposed 

from the previous workshop testing, so we decided 
to test here for a control signal. This would be a 
changing voltage signal, as the wiper switch modifies 

the ground via various resistances, as shown in Fig. 1:
• A 330 ohm resistance would be grounded for 

the Body Control Module (BCM) a command for 
a single wipe.

• Adding another 470 ohms provides an 
intermittent request to the wiper motor.

• Another 1K ohms requests wiper speed 1.
• Another 3.9 K ohms requests wiper speed 2.

 An alternate diagnostic process could be a 
serial data check in the BCM, to check the wiper 
command status.
 Checking the BCM showed the commanded 
wiper status signal was correct, so we checked at 
the relay module in the engine bay. Both input 
control signals tested good for both speeds. 
Powering the wiper motor circuit from the relay unit 
directly, proved the motor was working correctly on 
both speeds. Power supply to the relay modules was 

tested and proved good. So, we condemned the relay 
module as being faulty, as it was receiving the correct 
commands and not relaying them.
 The relay module is a separate component to 
the fuse box. When the relay module was replaced, 
and all wiper systems returned to a working properly.
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Fig. 2  The wiper control signal (red and 
blue wires) passes through relays, which 
provides the desired command to the 
wiper motor (yellow wire)

Fig. 1 The wiper control signal (yellow wire) to the Body Control 
Module (BCM) is changed by varying resistance to ground
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The guys on the Autobiz Technical Helpline, 
especially Tim, are very knowledgeable and can 
usually provide a different direction / approach 
pattern for my technicians to solve most technical 
problems. If they don’t know an answer straight 
away, Tim will find out and will call you back very 
quickly.

The Helpline saves me time on complex jobs, and 
ultimately means I can find the answers for more 
complex jobs and boost my business. I never turn 
a customer away and, more importantly, I can 
resolve even the most complicated issues in 
relatively good time. We pride ourselves on never 
saying no to a complex technical issue. 
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This Zafira came into the workshop with a 
continuing issue of P0171 (System Too Lean 

(Bank 1)) trouble code. It had been previously 
diagnosed, with Lambda sensor 1 identified as the 
culprit. The sensor was replaced, and the system 
reset. A short road test revealed the same pending 
code P0171, and the long-term fuel trim 
was showing a high positive reading of 
15% at engine idle.
 The usual issue to look for would be 
an air leak in the intake system, causing 
an under-reading MAF sensor. And on this 
model, it is very common for the Evaporative 
system control valve to be stuck open. We set 
about testing the EVAP valve, then did a MAF 
calculation on the engine at idle. All of the data 
proved to be perfect.
 On removing the heat shield from the exhaust 
manifold, we found micro fractures that could 

potentially be the cause of the fault code, by possibly 
drawing in air, upstream of the lambda sensor.
 The exhaust manifold was replaced. And the 
test drive repeated after system adaptions were 
cleared. The P0171 lean mixture condition was still 
pending. So now we needed to change to a different 
leak checking process.

 There were no obvious exhaust leaks, so we 
decided to smoke test the system from the tailpipe. 
We used the Thinkcar PLD212. The Thinkcar has a 
higher-pressure output, 16 psi, compared with most 

other smoke machines. Within seconds, we 
discovered a leak in front of the lambda 
sensor. We replaced the front section of the 
exhaust system, cleared emissions related 

data, and road tested the vehicle.
 The Long-term fuel trim values had settled to 
1.5% with the engine at idle, and there were no 
pending codes logged in EOBD.
 Without the smoke machine to identify the 
leak, this fault could have taken much longer to 
diagnose. 
 Additionally, looking at the problem from a 
different prospective gave us the final solution. 

Zafira with a persistent lean fault 

The leak was in the flex 
section of the exhaust pipe




