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The case of the slow starter
Sept. 8, 2021
This guest blogger successfully identified voltage drop problems by using his Picoscope 4425
Damon Agostino
[image: Figure 1]Figure 1
A customer who had never been to our shop before brought her 2015 GMC Yukon XL to us with the complaint that her starter was dragging. Her vehicle appeared to be well maintained and had 85,000 miles on it. She also informed us that she had just come from a local parts store where they tested her battery and told her that it was good and that she needed a starter.
We had many vehicles to look at that day so I wanted to do one test that could save some time as well as give me all the information I needed to determine if the vehicle needed a starter or if there was another issue. I started the vehicle several times and it did sound a little slow when it was cranking. After the customer’s complaint was verified, I decided to use my Picoscope 4425 to perform the test. Using all four channels, I measured battery voltage, starter current, voltage drop on the positive cable to the starter, and voltage drop on the negative cable to the block. Holding the throttle to the floor to prevent it from starting, I cranked it over for several seconds and saved my capture.
After analyzing the initial capture (Figure 1). I can see that the battery is good, because the voltage is staying at 10.8V (it should stay above 9V while cranking) and the starter also appears good and is not drawing excess current. The voltage drop on the two cables appears excessive though. After doing some research, I found a TSB from GM specifying the voltage drop allowed for the ground cable as well as the short positive cable on the battery block (Figure 2) which both had a maximum of 200mV allowed.
[image: Figure 2]Figure 2

I then took another capture and instead of measuring the drop on the cable to the starter I measured the drop on the short positive cable on the block (Figure 3). Measuring the voltage drop on these cables clearly shows the problem. The short positive cable has a voltage drop of 350 mV and the negative cable has a voltage drop of 600mV which both are way above the 200mV specification. I then knew these two cables were the culprit of the slow cranking complaint.
[image: Figure 3]Figure 3

We then called the customer to tell her what we found, and she gave approval for both cables. After installing the new cables, I verified the repair by cranking the vehicle and could hear that it cranked at a normal speed now. I then took another capture after the repair to see if the new cables were within specification (Figure 4). Looking at the capture, the short positive cable is only 49mV and the negative cable is 155mV which are both within the specifications for this vehicle. I also measured the cranking rpm of the engine from the starter amperage waveform, before and after the repair, which was 138 rpm and 151 rpm respectively.
[image: Yukon Fig 4]

Unfortunately, at some shops the voltage drop in the defective cables would have been overlooked and a starter would have been unnecessarily replaced with the same results. Voltage drop is simply when the voltage at the end of a wire is lower than at the beginning. All wires have some voltage drop, but excess voltage drop is caused by unwanted resistance. Voltage drop must always be performed on a loaded circuit. Had the cables been tested by just measuring resistance with the circuit unloaded the voltage drop would not have shown up.
The voltage drop portions of this test could have also been performed using a DVOM and a helper, but it would have taken much longer, and I would not have had visible evidence to present to the customer. Using the Picoscope and relying on my training saved time and led me straight to the problem with a correct diagnosis the first time. Because of the fast, correct diagnosis and repair, we now have a new customer.
Damon Agostino is an ASE certified L1 automotive technician. He has been employed at Sixth St. Automotive in Macclenny, Florida for eight years. He specializes in driveability, electrical, and programming with an emphasis on GM vehicles.
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